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NOTES AND COMMENTS. 


Theories and Their Value, 

Practical workers are notoriously indifferent to the 
academic disputes which theorists wage with each 
other, and perhaps it is well they should be so. Any 
attempt on the part of the practical man to follow 
the complex sinuations of the academic mind, par- 
ticularly on such subjects as metallurgy, are so apt 
to obscure the real essentials which are involved in 
the daily work that it is usually safer to wait until 
the dispute has subsided and then seize on such 
clear pronouncement as can be offered by the com- 
batants mutually. When any such pronouncement 
is finally made, the practical man’s first business, 
before accepting it, is to enquire whether or not it 
fits in with the experience of works practice. It 
will then frequently be found that it only does so 
under certain combinations of conditions. It is an 
inevitable failing of research and theoretical work 
that only one set of conditions and one section of a 
problem can well be dealt with at a time; and this 
in itself would not be such a failing were there less 
inclination to hastily publish the results and dog- 
matises thereon. The more logical and advanced re- 
search worker certainly is far less to be charged 
with this haste than those who have had less experi- 
ence of the instability and disintegration of theories. 
To dogmatise is perhaps a tendency common to tne 
human race; but when the basis is experimental 
work in metallurgy, particularly conducted on other 
than a practical and commercig! scale, it is danger- 
ous. There are many abstruse problems which, 
while intimately affecting the industrial side, can 
only be solved in the laboratory; and the past fiy 
years have seen a wealth of knowledge unearthed by 
the untiring efforts of the scientist .working in 
obscurity and for sheer love of research. But the 
results of much of this work are still far from com- 
plete, and the tentative conclusions that have been 
proffered thereon are frequently repeated by others 
as finally established fact, ignoring the conditions 
and limitations which the original worker may have 
acknowledged to influence the case. 

In all technical work the establishment of a con- 
stant is highly desirable, for the more factors wat 
can be proved constant the less’ are the variables. 
But it is a prime essential that the constancy be 
actually proved; or if it cannot be absolutely. proved, 
that its limitations and conditions of variation be 
recognised. The failure to do this is at the root of 
the trouble in standardising the use of irons in 
founding. ‘Research has afforded, for example, ex- 
tremely valuable information on the influence of 
varying proportions of silicon in cast iron under cer- 
tain conditions. When approximately those condi- 
tions persist the facts established form a constant 
which can be safely relied upon in practical work- 
ing. But when the conditions are changed, as by 
the introduction of an element which is not amen- 
able to the influence of silicon to the same extent, 
or when some external condition is considerably 
modified, the constant ceases to exist as such. To 
state a concrete case, the influence of si’icon on iron 
produced under particular blast-furnace conditions is 
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always the same, and so long as the conditions of 
iron-smelting are not seriously altered the founder is 
not likely to be mislead. But when iron produced 
under different conditions is being handled, or when 
there are present other saetetied elements, even 
in very small proportions, the same results cannot 
be got. So.far as other than the usually ascertained 
elements are concerned, we cannot too heartily en- 
dorse Professor Turner’s remarks (reproduced on 
another page) to the effect that many phenomena 
might be explained by a more comprehensive 
analysis of the material. As he stated, ordinary 
analysis may determine the amount of carbon, 
silicon, phosphorus, sulphur and manganese; but it 
does not always determine the nitrogen, copper, 
nickel, chromium, tungsten, titanium or vanadium. 
Those elements are sometimes present in small 

uantities, and produce a great effect. Professor 

urner does not think it can be said that certain 
materials showing great differences have exactly the 
same chemical composition, and to a great extent 
that is undoubtedly correct. It is not advis- 
able to look to allotropy for.an explanation until 
most other possible causes have been exhausted. 
But when an element exhibits distinctly different 
properties in different irons the fact should be recog- 
nised, no matter under what name. 

Carbon is a familiar example of a material having 
allotropic modifications, though most metallurgists 
are loth to agree that graphitic carbon may be so 
modified. Be that as it may, the physical proper- 
ties of graphite are not the same in all irons from 
the foundryman’s standpoint, and the differences 
persist even after melting. Allotropy strictly may 
not enter into the case at all; but doés it matter 
really what name is used when differentiating 
graphitic carbon for practical purposes? 

Not very long ago a section of the metallurgical 
world facetiously conducted, at a meeting of eminent 
metallurgists, a ceremony which was described as 
‘* the burial of Beta "—in other words, they claimed 
to extinguish for ever the suggestion that there 
existed that allotropic modification of iron which 
had been designated Beta iron. To the casual 
observer of the procedure there was a distinct sug- 
gestion that the personal triumph was as much in 
view as the scientific attainment; but however that 
may have been, Beta has of late shown rather feline 
characteristics in developing new life. We now 
await the renewal of the execution and interment, 
though it is to be feared it will be interment of ¢ 
name only, since the physical phenomenon which 
gave rise to the suggestion of allotropy is not to be 
suppressed by mere argument. 


Pig-lron and Warrants. 

The Government has recently issued regulations 
under the Defence of the Realm Act which have 
summarily stopped all speculative dealings in pig-iron 
and other metals. The ordinary user of pig-iron 
will not be disposed to be much distressed by this 
suppression of speculation, for it has frequently 
served to send prices soaring upwards when the 
actual consumption in relation to production did not 
warrant increases. Legitimate business under such 
conditions always suffers, and there has been a feel- 
ing in the trade for some time that the conditions 
tending to aid such speculation should be changed. 
Speculation in pig-iron, of course, does not usually 
involve the actual delivery and acceptance of the 
metal, which is actually iron in public stores, but 
the negotiable warrants which represent the iron. 
The warrant system originated in a period of serious 
business depression and helped to tide many pig-1ron 
makers over bad times, by reason of keeping their 
furnaces operating regularly in the face of an irregu- 


lar demand. It proved under the conditions of its 
inception to have considerable value, and would still 
have that value but for the incidental facility waich 
it affords for‘pure gambling in an article of com- 
mercial necessity. Of course, the’ warrant system 
did not apply to all districts and makes, for many 
classes of iron were quite outside its scope. But as 
the iron received into the stores was necessarily up 
to a certain standard, and was the product of the 
large Cleveland district, it necessarily represented 
an important section of the trade. Hence the fluc-* 
tuations in ‘‘ warrant ” prices have generally been 
more or less reflected in other classes of iron. 

While this system of storing iron and realising its 
value on the exchange of warrants representing it 
was very helpful at times to pig-iron makers, in 
avoiding the locking up of their working capital in 
large stocks at their own yards, the purely specula- 
tive or gambling transactions in warrants have in 
the past had a distinct influence on the mar-, 
kets of those products which depend on pig-iron as 
a raw material. The recent high prices of pig-iron, 
however, it must be understood, have not by any 
means resulted from, warrant speculations alone, 
though the latter have had some influence in Cleve- 
land iron; the chief causes are directly related to 
war conditions. Our output of iron, practically 
stationary for years past, is below the pre-war level, 
and it is somewhat remarkable that the price of 
Cleveland iron remained so low until quite recently. 
Nobody seemed to require it, until the great short- 
age of iron and steel gradually made itself felt. In 
the meantime, Scotch pig-iron makers’ prices have 
touched figures not realised for 40 years. 

As to whether the warrant system will be resumed 
after the war, it is difficult to forecast; but it is 
quite possible that the market has seen the last of 
the storing companies, at least on the old lines. 
Some two or three years ago, following on the failure 
of a large Glasgow firm, efforts were made by the 
Cleveland makers to put a stop to the speculative 
side of the trade, but without success. The West 
Cumberland warrant stores and the Scotch iron war- 
rant stores are now only memories, and at the pre- 
sent rate of consumption the stock of Cleveland in 
store would have been exhausted in a few months 
and speculation in the warrant market would then 
have died a natural death. The warrant system is 
useful more particularly to firms who are financially 
weak; but in these days of amalgamations the. 
smaller maker is disappearing and the trade tends 
to gravitate into a few strong hands. In the cir- 
cumstances the makers prefer the simple operation 
of the law of supply and demand, and there is some 
doubt as to whether warrant stores will again be 
revived. 


The Pig-Iron Merchant. 


Under the new Regulations above mentioned the 
position of the merchant is somewhat uncertain. The 
object of the Government is admittedly to stop 
speculation but not to interfere with legitimate busi- 
ness. As a rule merchants’ business is quite out- 
side the speculative movements in question, if the 
inevitable speculation in any business enterprise be 
excepted. Under the present rules, however, mer- 
chants are in a difficulty, not only in the matter of 
maximum prices but on account of the fact that the 
business involves forward buying. The Regulations 
read that dealing is prohibited ‘‘ unless in the case 
of a seller, the metal to be sold is in the possession 
of the seller or is in the course of production for 
him; or in the case of a buyer the purchase is made 
for or on behalf of a consumer.” The official ex- 
planation further states that ‘‘ It is permissible for 
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merchants to replace metals sold after March 1, 
1916, by the purchase of an equivalent quantity of 
the same metal.’’ These regulations may meet cer- 
tain sections of the trade, but they do not meet all. 
The pig-iron merchant cannot stock his iron. He 
knows that he will sell a certain tonnage in the next 
quarter, which may.be more or less than in the pre- 
vious quarter, and he should surely be allowed to 
purchase this quantity at a reasonable rate of profit, 
unless the Ministry of Munitions intends to shut 
out the merchants. With fixed maximum prices it 
would appear that there is no niche for the mer- 
chant, and that if he is allowed to deal at all he 
must become an agent at a prearranged rate of 
commission. There seems also to be ground for the 
assumption that some makers are endeavouring to 
take advantage of the present abnormal conditions 
to dispense with his services. We do not think that 
this is likely. to meet with the approval of the con- 
sumer who has been accustomed to buy through his 
merchant the various brands of iron that he may 
require regardless of what number of makers or fur- 
naces is concerned, with quantities, deliveries and 
payments to suit his requirements. It is probably 
not practicable, even if it were desirable, to carry 
on the business without the aid of the merchants. 
As, part of their stock in trade the latter possess an 
intimate knowledge of the sources of supply, values 
and natures of different irons, and many consumers 
make good use of this knowledge. It is by no means 
uncommon to find the merchant acting as adviser 
to the founder he is supplying with metal, and were 
the founder thrown back summarily on to the 
mercies of the maker, whose concern it is to sell only 
one or two brands, he would often be in a difficult 
position. The small consumer, too, would find it 
almost impossible to deal direct with the maker. 


German Manganese Shortage. 

In our last issue we commented on the question 
of the German shortage of manganese, and the pos- 
sible substitutes that were being used. Since then 
an item has appeared in the German newspapers 
to the effect that the German substitutes for im- 
ported manganese ores are Nassau hrown ore, and 
also Styrian (Austria) manganese ore. If the 
Siegerland manganiferous ores are left entirely out 
of consideration, the Germans have a production, it 
is stated, of 250,000 to 300,000 tons per annum, 
whereas the imports from the Caucasus and India 
formerly amounted to about 500,000 tons yearly. 
The mines in the Siegerland produce about 
1,750,000 tons of manganiferous iron ore annually, 
which has an average manganese content of 12 per 
- cent., and which, it is claimed, fulfils the purpose. 

At the annual meeting of the Verein Deutscher 
Lisenhittenleute, on March 12, Dr. Petersen, in 
the course ofa Paper on the ‘‘ War Problems of the 
Verein,’’ stated that the situation of the iron-ore 
supply was very favourable. The supply of mangani- 
ferous ores had been assured; from which ferro- 
manganese and spiegeleisen were made. In additior, 
a substitute for manganese had recently been dis- 
covered in so far as it served as a means of de- 
oxidation for basic iron and the steel bath. In .the 
same way they could hold out in regard to other 
auxil:ary materials, such as high-speed steel, ferro- 
silicon, aluminium, magnesite, etc., so long as the 
war might last. 

While such statements do not necessarily consti- 
tute evidence that there is no shortage, it certainly 
is not safe to assume that the steel output of Ger- 
many will be materially restricted by a scarcity of 
manganese or any other elément. When a nation’s 
existence is at stake many expedients become pos- 
sible which would in normal times be impracticable 
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Value of Scientific Research. 


The latest issue of the ** Journal of the West 
of Scotland Iron and Steel Institute '’ contains 
some interesting remarks by the President 
(Mr. Herbert Beard) on the invitation issued to 
technical societies to co-operate in the Government 
‘‘Scheme for the Organisation and Development 
of Scientific and Industrial Research,’’ Mr. Brarp 
said he hoped it was devised, using the words of 
Henry Poincairé, to ascertain the facts which give 
a large return. He continued :— 

We are constantly questioning the wisdom of some of 
the authors who fill the pages of institute journals, 
who should be advised, as the Honourable Robert 
Boyle was when Sir Isaac Newton wrote to him re- 
garding his experiments on the possibility of the trans- 
mutation of metals, ‘‘I question not but that the great: 
wisdom of the noble author will sway him to silence till 
he shall be resolved of what co uences they be.’” 
Our metallurgists, micro-mechanicalists, micro-metal- 
lographers will not be swayed to silence until they be 


resolved of the consequences. be | must publish even 
if more than half, or even the whole, of what they say 
remains in the limbo of ‘‘Transactions’’ and never 


meets the eye again. An Emeritus Professor of Metal- 
lurgy has said, ‘‘ Current metallographic writings are 
too often obscured by v: language, not rarely a 
cover for vague thought.”” We know perfectly well 
confusion in the use of terms is very common in the 
lay mind, and we think it is not less so in the case of 
the technical mind. We cannot detach our thought 
from the seriousness of the Government request to 
organise scientific and industrial research. To do so we 
must get beyond the stock phrases of research. I 
remember an address by Mr. William Whitwell, then 
President of the Iron and Steel Institute, at the Inter- 
national Engineering Congress held in Glasgow in 
1901. He spoke of the value of the microscopic method 
of investigating the structure of steels, how it had 
become an indispensable auxiliary to chemical analysis 
and physical tests in steel works. At that time the 
mass of publications in the matter was very great; he 
could never have conceived how increasingly voluminous 
it would become. We had no coloured graphs in 
the journals of iron and steel institutes. We did not 
hear of, authors being ‘‘ compelled to believe,” or that 
‘*one was forced to question whether there is sufficient 
evidence.”” *We had not heard of ‘“ ghost-lines,”’ of 
*‘phantom streaks,’’ of ‘‘ micro-ghost-lines,” ‘ horror 
upon horror’s head’’! of any of the bogeys used 
nowadays to frighten the steel-maker, which, it is 
admitted, md4y not be as harmful as some people 
imagine. We were not told the obvious, as we have 
been since, when negative results convince authors 
‘* practical trial still remains the most reliable and 
surest method,’’ and ‘‘this point can only be decided 
by practical experience.’’ Is it or is it not the case that 
our scientists are settling their minds‘on trifles? Do 
they imagine that when they discourse on such matters: 
as ‘‘ causes of mysterious fracture,’’ ‘‘ possible origina- 
tion of rectangular brittleness,’ and ‘‘ the heterogeneous 
character of wrought iron,”’ they add to the knowledge 
and achievement of the day? Take the case of 
wrought or malleable iron. You cannot describe it- 
as anything but heterogeneous, and when it is: 
stated that a method of etching is capable of showing’ 
whether or not the pile is a mixture of good and 
inferior iron, or of good and homogeneous material, we 
ask by what manipulation can you obtain homogeneity 
in the ordinary commercial qualities of wrought iron? 
If there is to be any advantage in joiping in a 
scheme of scientific and industrial research there is one 
thing certain—theory and practice must step together. 
All the apparatus of expensively equinved laboratories, 
all the text-books, all the memoirs, will not serve us in 
any engagement in scientific or industrial research 
unless it is realised that the investigations are to be 
made for the purposes of trade and for national profit. 
B 
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Loam and Dry-Sand Moulding. 


By J. Shaw. 


Before the Birmingham Branch of the British 
Foundrymen’s Association, on February 26, Mr. D. 
Dalrymple in the chair, a Paper was read by Mr. J. 
Shaw on *‘ Loam and Dry-Sand Moulding—A Com- 
parison.” 

Mr. Shaw, in his opening’ remarks, said that in 


regard to the best method of making marine-engine 
bed-plates, members on the North-East Coast pre- 
ferred to mould in pits, with a full pattern and 
dry sand; but a number of the Scotch members 
thought the work could be done as quickly and more 
cheaply in loam. He therefore proposed to show a 
number of typical jobs recently done that might have 
been produced by either method. He was treating 
the matter from a jobbing-foundry point of view and 
did not claim that his methods were in any way 
superior, or even so good, as might be possible in a 
shop specially laid out for one class of work. A” 
summary of his remarks is as follows :-— 

Fig. 1 shows a condenser that can be made either 
in dry sand or loam. This is a typical casting, and 
in estimating for such a casting it may be taken 


Fic. 2. 


that the core, with all the trappings, feet, etc., 
would be the same whether made in loam or dry 
sand. Cost comparison, therefore, is only necessary 
for the outside or cope. For dry sand, first must 


be had a body pattern; that can be made of wood, 
anywhere near the size, that can be lined up, or a 
body might be struck up in loam and the various 
trappings fixed to it. When rammed up, the loam 
body should be pulled to piéces inside the mould. 
In loam, the procedure can be either to strike and 
brick up a loam body first, fixing the trappings in 
and then bricking up to them, inserting the various 
binders and lifting plates, or to strike up direct and 
fix the feet, chest, etc., as the building-up proceeds. 

Fig. 2 represents the starting points as the writer 
himself carries out the work for either dry sand or 
loam. There must be a fiat plate with’ four or more 
lugs for fastening down and lifting, and a means 
for fixing a wrought-iron centre to receive the end 
of the striking spindle. The bottom flange is shown 
with the seat struck up in loam. This plate is 
lowered into a hole in the shop floor at a suitable 
depth for casting the condenser and then levelled. 
Fig. 3 shows the pattern lowered on to the plate, 
the bevel seat putting it into the correct position. 
A loose flange in segments fills up the struck flange 
and the pattern is ready for ramming up. It was 
found impossible to have permanent pits owing to 
constant change of work, and to get over the diffi- 
culty a series of rings of three Senaclers to suit 
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castings of various sizes was stocked. These were ’ 
cast in open sand about 1 ft. deep with a flange on 
the top side only. Fig. 3 shows such a ring on the 
bottom plate, ready for the bottom to be rammed 
up. As they are shallow, it is quite easy to ram 
under the feet before putting on the next ring. It 
is also easy to get a level joint at any point by 
placing packing between the joints. 

Fig. 4 shows the middle joint after the pattern 
has been drawn and the mould finished. The out- 
line in white shows the inside form of the only 

late required to be made for a new job. This plate 
es the same diameter as the flange on the ring 
outside and is provided with lugs to lift the whole 
of the top half of the mould, so that the main body 
core can be placed in position. The guide pins place 
the two halves in the right line with each other. 
The top half of the mould is lifted off by means of 
adjustable chains from the lugs on the joint plate. 
Each of the four chains is capable of being 
lengthened or shortened to the extent of a link by 
means of a special claw hook fitting the links. . The 
method of fastening down is as follows :—At the top 
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there is a strong cross built up from steel sections 
which is suspended from the crane over the 
mould. On the bottom plate, shown in Fig. 2, there 
are four projecting lugs at right angles to each 
other. Over these lugs long slings are placed, which 
may be lengthened out with others if required until 
they rest on each arm of the cross. The latter 
should clear the top plate by about 1 ft. The crane, 
with the cross attached, is then started, and if each 
of the slings is taking an equal load the strain is 
about 12 tons. Stands are placed on the top cover- 
ing plate under each arm of the cross and tightly 
wedged up, the core at the same time being packed 
down from the cross. The crane is then lowered off 
and the fastening down is complete. 

Fig. 5 illustrates the building up of the core. This 
is done on a separate plate having a wrought-iron 
centre attached to receive the end of the long 
striking spindle. On the plate a level bed is struck 
and dried. The board and spindle being set at right 
angles to this bed, the core is ready to be built up. 
The building plate consists of a strong bottom seat 
plate with three wrought-iron loops cast in, and also 
a stop 2 in. square, against which the thirling bar 
is packed. Two, three or more thin binding plates 
are necessary, with a slot to clear the thirling bar. 
Also a strong top plate with lugs and holes to match 
the loops in the seat plate. Three 1} in. diameter 
hook bolts fit into loops in the seat plate and, pass- 
ing up the inside of the core through the holes in 
the top plate, are screwed down to fasten the whole 
core together. The threads on the bolt are screwed 


. Fie. 4. 


long enough to receive a cup nut as well as an 
ordinary nut. The core is lifted into position by 
means of stretching screws fitting the cups. Unless 
-a bricked core of this size is relieved in some manner 
after casting, there is a tendency for the casting to 
tly when contraction commences. It is therefore 
Necessary not only to provide a good clearance for 
the binding plates but to have one or more grooves 
extending from the top to the bottom of the core. 
Loam bricks placed over each other in each course 
-and afterwards cut out are sometimes used, but the 
‘insertion of a thirling bar, as shown in Fig. 5, when 
building up saves a great amount of labour and time. 
This bar is packed against’ the stop on the bottom 
seat plate, and a wedge, inserted behind the wrought- 
iron crank fastens in each binder. The thirling bar 
is made with a little taper from top to bottom, being 
about 2 inches narrower on the face next the cast- 
ing than inside the core. At the top a strong 
wrought-iron loop is cast in, and to this, after the 
easting is set and the top covering plate removed, 
the crane is attached. After the wedges between the 
eranks and thirling bar are knocked out the crane is 
started, drawing out the bar and leaving the groove 
in the core. 


Fig. 6 shows the full core ready for dropping 
into the half-mould. The chest is either made in a 
separate core box or, if only one or two castings are 
needed, from the -inside of the skeleton pattern 
shown in-Fig. 3. Into the top core rod four wrought- 
iron loops are cast so that the chest can be bolted 
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to the main body core by means of hook bolts and 
suitable bars, bricks being left out-of the centre core 
for this purpose. The joints between the two cores 
are made good, blacked and dried, and the whole 
core is lifted as shown and adjusted by means of 
stretching screws. That, briefly, is the method 
employed at the establishment with which the writer 
is connected for making condensers up to 5-ft. 
diameter and 11 ft. long in dry sand. 

Before turning to the loam side of that class of 
work, attention may be called to another set of 
castings advantageously made in these rings in dry 
sand. The casting shown in Fig. 7 is one of 
twelve specially made for works dealing with explo- 
sives. They were 9 ft. long by 39% in. diameter 
and the oblong branch was 4 ft. 6 in. by 164 in., 


Fig. 6. 


The round branches were 164 and 12 in. respec- 

tively. Taking an iron pattern the right diameter, 

vertical and horizontal lines were marked upon it, 

the latter 4 ft. 64 in. from the bottom to ee 
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md with the centre line of the 4 ft. 6 in. branch. 
e full branch pattern for the 4 ft. 6 in. by 164 in. 
diameter branch was made, halved in the centre of 
the 4 ft, 6 in. way. This was placed on the iron 
ttern, so that the centre lines coincided, and was 
astened by* means of two 1 in. set-screws tapped 


Fic. 7. 


into the iron pattern. The latter was then lifted 


up, dropped into the struck seat and rammed up in 
the rings, as described in connection with the con- 
densers already shown. There was a joint at the 
centre of the 4 ft. 6 in. branch, and an‘ open-sand 
plate casting was used to lift off the top half of the 
mould and to carry the sand round the pattern. 
Fig. 8 shows the lower half of the mould 
and the lowering of the 12-in. block branch 
into position. The long guide pins fixing the top 
_— into its correct place will be seen. The oblong 
ranch and the 16} in. core was made all in one 
piece with a strong cast rod which held the core in 
position when packed to the joint plate. The centre 
core, which was struck horizontally on a cast barrel, 
was placed in last, being lowered clear of the branch 
core till nearly down; the bevel seat at the bottom 
centred it, throwing it against the centre of the 
4 ft. 6 in. core, the fine edges of the latter having 
previously been given a clearance. The top half was 
then lowered.over, the cover plate put on and the 
whole fastened down by means of the slings and 
cross already described. 


Fie. 8. 


had a strong bottom plate, with the bottom flange 
and seat struck up in loam, as shown in Fig. 2. On 

this seat plate the various centres for the trappings. 
are marked. The bottom plate is covered with the 

first building plate, an open-sand plate with a hole 

and about an inch on each side larger than the body 

of the condenser. The outside is usually oblong, 
to allow the brickwork to be built round the feet. 
and chest. This building plate is prodded on the 

underside to carry a level loam face, forming the 

back side of the bottom flange. It has also a 
number of lugs cast on each side, into which strong. 
wrought-iron loops are cast. Into the latter 1}-in. 

hook bolts are inserted, passing through holes in the 

lugs of the next building plate and so fastening 

together the bottom half of the mould. The spindle - 
and board having been set to gauge sticks, building 
is begun. 

Fig. 9 shows the building carried up to the middle 
joint, where the mould is parted to allow of the 
main body core being put in when closing. At this 

int the second building plate is placed, the inside 
ena about 1 in. clear of the outline of the casting 
at this point, the outside oseqcnding and being: 
bolted to the first plate. The chest, feet and any 
branches in the lower half are set to marks on the 
board and seat plate during the bricking up. The 


Fie. 9. 
third building plate shown in the view is similar to- 
the second, except that the lugs must not come over 
the lower ones, as such a projection would interfere 
with the screwing up of the lower half. Wrought- 
iron loops instead of holes are cast in the lugs, as 
in the first plate, for the purpose of receiving the 
13-in. hook bolts used to fasten the top half togetner. 

In Fig. 10 the bricking up is level with the top 
portion of the chest, and the patternmaker is. set- 
ting the top feet on small struck beds. The brick- 
work is then carried to within 6 inches of the top 
flange, at which point the last building plate is. 
placed. This allows for a loam brick between we 
plate and the underside of the top flange, which can 
be easily cut out if needed to allow the casting to 
contract. This top building plate is furnished with 
lugs and holes to coincide with the third plate and 
bolted to it, the top half being lifted from those top 
lugs. It is the practice for the four building plates 
already Preller Be: to be cast in open sand, and if 
several castings are needed the plates are cut 
through the centre, so that they may be taken off 
the condenser without breaking, and so be used 
again. The joints are secured a means of strong 
angle irons and bolts. 


Next may be discussed the question of loam work 
for condensers. For two or three castings from 5 ft. struck up with loam, parted, finished, dried and 
diameter upwards, the writer prefers the loam blacked. The method for the core is identical with 
method unless there is a pattern {n stock and a that employed for dry sand, and the mould is also. 
good pit available. For the starting point must be closed in the manner already described, except that: 


e building-up being complete, the mould is 
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in connection with the larger sizes, the cross being 
‘too small, the whole is fastened down by means of 
‘slings and hook bolts from the bottom plate passing 
through slots in cast-iron bearers spanning across 
the top of the mould, the hook bolts being well 
‘screwed up. 

The brickwork with so few building plates is not 
‘strong enough to resist the pressure of the metal, 
and this calls for special treatment. This may be 
effected either by means of special arrangements in 
the building plates, and particularly by an increase 
of their number and the casting of strong prods 
round the outer edge; or a series of square holes 
may be provided round the outer edge through which 
‘strong cast bars should be inserted and loamed close. 
Even then the mould is better cast in a pit and the 
sides well packed to it, with the lower half rammed 
up for two or three feet. As the writer has at his 
disposal no permanent pit, it is the practice to ram 
the outside up in strongly ribbed operi-sand plates, 
cast on the pig-bed direct from the furnace. These 
are holed so that a pit up to 11 ft. square ‘can be 
made. In a number of cases where the mould was 
too heavy for the cranes these plates were used to 
form a temporary pit and the job built in position 
with very few building plates, drying being done by 
means of a gas flue carried down to the bottom. 


Fie. 10. 


There is a general impression that loam moulding 
is always costly, but Fig. 11 illustrates the fact 
that that is not the case when compared with many 
jobs now made in vo sand. Of course, there must 
be enough to pay for the proper lay-out. The 
illustration is that of the preparation for making slag 
pans previously made in dry sand. The pans were 
7 tt. by 3 ft. 6 in. by 3 ft. 6 in. and weighed 45 cwt, 
The only pattern used is the skeleton frame shown 
in position round the core casing in the top of the 
view. Upon this are marks to which the outlet 
branch and the eight brackets are set. The plant 
consists of a cast-iron core casing, } in. on each side 
less than the mould should be, and this space is 
filled with loam strickled off with strickles working 
‘on the skeleton frame. The lower part of the view 
shows the outside casing with the same loam space 
and the various pockets to receive the turning-over 
brackets and spout. The four lower brackets and 
the inside of the spout are formed with cores. The 
same skeleton pattern turned over is dropped cen- 
trally in the outer casing, loamed and strickled off. 
‘The two halves are then dried and blacked, the core 
casing turned over on a bank of sand and then closed 
to guide marks. 

Another example which may be mentioned was an 
order for 100 half pipes. The complete pipe was 
48 in. diameter inside and 6 ft. long. e end 
flanges were external and bracketed, while the hori- 
zontal flanges were internal. As they were made at 


the rate of one per day by an apprentice and a 
labourer, it will be ‘admitted that the lay-out was 
good. Fig. 12 is a view of the whole of the plant. At 
the bottom there is the cope or outer casing. This 
is made by striking up in loam and dividing with a 
1}-in. splitting core, as shown in the sketch Fig. 18. 


Fie. 11. 


The flange at A ‘bolting together forms the whole 
casing. The recess at C is to take the flanges. At 
the ends B a semi-circular plate is bolted with a 
2-in. half-hole to receive the spindle. This is clearly 
shown in Fig. 12, also the board which strikes the 
circular part of the mould, with the flanges and 
prints for the main core. This board is shown at the 
top of the view and the outline of the flange and 
bracket is chalked in. The bolt holes and brackets 
are formed by four cores. 

With regard to the core casing, the chief diffi- 
culty has to do with the horizontal flanges. This is 
overcome by having a central D-shaped casting, the 
remainder of the half-circle beirig made up with a 
loose segment at each side, one of which is clearly 
shown in Fig. 12. These segments are secured to 
the main piece by cotter bolts inserted through the 
slot holes shown in the view and cottered up from 
the inside. The ends of the segments come iron to 
iron on the bottom plate at the end but leave space 
enough for the internal flange to be rammed up for 
the full length. At the ends of the D-shaped por- 
tion circular guides are bolted. These are 48 ip © 


Fig. 12. 


in diameter and have projections at half-way, from 
which the horizontal joint is struck. The operations 
are as follows :—While the casing is still hot the 
horizontal joint is struck right to the root of the 
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D-shaped portion of the casing. On this joint the 
loose internal flange patterns are placed and set to 
position. The loose segments are next cottered up 
and the space between the loose flanges and the 
segment rammed up in red sand. The core casing 
is then loamed over and struck off with a straight 
edge worked over the end guides, the thickness of 
the loam (3 in.) being clearly shown at the end of 
Fig. 12. When finished, dried and blacked the core 
is turned over on the trunnions, cast in the guide 
plates and closed into the cope by lines cut at the 
ends of the flanges, the print setting it true side- 
ways. After casting, the bolts and cotters are with- 
drawn from the segment, which liberates the bottom 
plate and of the core casing. 


Discussion. 
The PrEsIDENT, in opening the discussign, said 
that loam moulding was a specialised branc# which 


all moulders had not had an opportunity of acquir- 
ing. He thought one of the chief advantages in 
loam moulding was in the making of very large cast- 
ings, without incurring much expense in pattern- 
making, the apparatus used being of a simple de- 
scription, consisting of spindles, bars and striking 
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boards, and used in a similar manner to that in 
which a pattern-maker would run up plaster pat- 
terns in the light-casting trade. 

Mr. R. Bucwanan remarked that the lecture was 
very useful in indicating the conditions under which 
either method was advisable. That depended largely 
on the question whether the worker was making 
“‘ rugning "’ work or was operating under jobbing 
conditions. He could not help congratulating Mr. 
Shaw on having produced such very large castings, 
especially the condenser. Some of his own early 
experience had to do with loam moulding; the 
loam moulds were rammed up to the top and the 
ramming was done very soundly, and he remembered 
what laborious work it was. Once, when dealing 
with a very large casting, he had to stick to that 
work for three days, and he was very glad when the 
ramming reached the top of the bed. In recent 
years he had seen a casting taking 14 tons of metal 
dealt with without any ramming whatever. In the 
North of England it was the practice to make pro- 
pellers in loam and cast them in the open without 
ramming, and that was a class of casting which in 
the old days was rammed up very faithfully. That 
practice, of course, added very. considerably to the 
cost, and he had no doubt at all that the castings 
now made and produced without the ramming were 
much more cheaply done. There must be a great 
saving in dispensing with labourers ramming up for 
three or four days. 

Mr. I. I. Howert remarked that with regard to 
the core employed in the condenser, Mr. Shaw did 
not say whether he filled up the inside of the core 


or not. The hot air would greatly expand, and if 
the inside of the core were not rammed up he 
thought it quite likely an explosion might take place, 
which would loosen the bricks. It seemed to him that 
the loam bricks were very near the danger zone. But 
he should suppose that leaving a gap of 12 inches 
would be a very effective precaution. The arrange- 
ment of those pieces to provide for the pulling of 
the metal, so as to reduce the strain appeared to 
be a very good idea. 

Mr. Witi1aM James asked Mr. Shaw whether it 
would be advisable to strike the body core upon the 
plate with two loops in, instead of striking the core 
on a barrel or core bar? 

Mr. SHAw, replying to the discussion, said the 
President had mentioned the saving of expense in 
pattern-making, and while, with timber at its pre- 
sent price, that point was worth considering, it did 
not affect the advantage of the two last examples. 
In fact, if the patterns were given in, he questioned 
if they could be made for twice the cost in dry sand. 
With regard to Mr. Howell's question, he made no 
special provision for gas escape from the core. The 
man who was skimming the metal threw a few drops 
of molten metal down the inside, and this ignited 
the gas at the start. They rammed the core up 
for about 1 ft., to make sure there was no leakage 
round the seat joint. The last large core shown was 
12 ft. 6 in. long by 7 ft. 6 in. diameter, was double- 
bricked for about 3 ft. up, but only single-bricked, 
with pillars, for the remainder of the height. There 
was seldom trouble with the straining of the bricked 
core, but the outside needed more care for this 
cause. A member suggested making the 39}-in. core 
with plates and rods; but he could strike the barrel 
core up for less than he could make the rods, let 
alone make the core. With regard to Mr. Buchanan’s 
question as to how he dried the biggest job ex- 
hibited, the producer-gas flue was carried under the 
bottom plate, a large circular burner fixed to it and 
the whole mould formed a large stove. 

The meeting concluded with a hearty vote of 
thanks to Mr. Shaw for his Paper. 


Correspondence. 
Works of Mild Steel Castings, Limited. 


To the Editor of Tae Founpry TrapE JourRNAL. 


Sir,—I shall be glad if you will correct an errone- 
ous statement which appeared in your journal of 
March, 1916, under the title, ‘‘ Works of Mild 
Steel Castings, Limited.’’ The paragraph referred 
to appears on page 132, and cori¥eys the impression 
that Mr. W. H. Watkins and Mr. W. 8. Knight 
have been general manager and works manager re- 
spectively for the last five years. The facts of the 
ease are as follows :—The furnace which the Mild 
Steel Castings, Limited, state is their patent was 
invented by me in 1908, and is known in the text 
books and the trade as the ‘‘ Miller ’’ furnace. The 
company took over the rights, I being appointed 
works manager. On removing from Wellington, 
Salop, five years ago, Mr. W. H. Watkins was 
appointed as my assistant, and held this position 
until May 19 last, when my connection as works 
and commercial manager terminated. It was not. 
until April of last year that Mr. W. S. Knight 
appeared on the scene, and held no definite posi- 
tion under me. 

Yours, etc., 


Wma. Miter, 
(Manager for Steel Castings (Giles Foundry), Ltd.). 
West Bromwich, 
March 21, 1916. 
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Before the London Branch of the British 
Foundrymen’s - Association, on March 17, Mr. E. 
Adamson (Sheffield) lectured on the subject of 
‘* Carbon—Temperature—Iron.’’ Mr. A. R. Bart- 
lett occupied the chair. 
_At the outset, the lecturer referred to the ques- 
tion of grading pig-iron by analysis—the system 
so much advocated in America. At the Copenhagen 
meeting of the International Association for Testing 
Materials, he recalled,the United States and another 
country put forward a strong proposal to adopt the 
grading by analysis system in Great Britain. A 
committee of practical, technical and commercial 
men was appointed to consider the matter, and that 
committee reported against the proposal, the only 
support being received from the members who had 
had no practical training. At the New York meet- 
ing of the Association a Paper on a method which 
practically amounted to silicon control was pre- 
sented; but he (the speaker), in a written contri- 
bution, gave facts and figures which were definitely 
against that suggestion. One ardent American sup- 
porter of analysis grading admitted ultimately that 
the method did not take into proper consideration 
the condition of the carbon. It was, further, an 
interesting fact that in the United States, although 
analysis was depended upon to such an extent, 
ironfounders did take into consideration the fracture 
appearance of the pig-iron they used. He (the 
speaker) recalled the case of one American user of 
British irons who had formerly insisted on low phos- 
phorus, but who, on being shown the test results of 
irons with varying phosphorus, readily accepted 
P. 1.0 per cent. ; 

Very considerable variations were possible in the 
different constituents, taken individually, with the 
same strength. He had obtained practically the 
same transverse-test results with 3 per cent. Si. as 
with 1 per cent. Si. in another iron. In one case 
a bar containing 3.18 per cent. Si. had given 32 
ewts. and 0.8 in. deflection, while 0.6 in. deflec- 
tion had been frequently recorded with that 
percentage of Si. Further, solid castings could be 
obtained with similar variations in analysis; and it 
was also possible to have similar fractures and grain 
in irons containing 3 per cent. and 1 per cent. Si. 
respectively. ‘ 

Coming to the question of temperature, Mr. 
Adamson quoted the remarks of Mr. E. L. Rhead 
on the strength and properties of cast iron.* Mr. 
Rhead stated that ‘‘ the most suitable temperature 
for casting is that which will allow the mould to be 
completely filled with molten metal, which, when 
the mould is full, still retains all its constituents 
in completely fluid solution, and all preparations 
as regards metal and gates must be made to. that 
end. It is not only unnecessary but inadvisable 
to heat the metal beyond that temperature, since 
the longer period of setting prolongs the period 
during which the casting is weak, gives opportu- 
nity for the formation of coarser graphite, and the 
f6rmation and transference of the most fusible 
eutectic possible in the iron used, with the forma- 
tion of shrink holes and local weakening where it 
has been withdrawn. ... It would appear tnat 
for every type of metal and for every casting there 
is an ideal pouring temperature at which the slow- 
ness of the cooling shall not lead to the separation 
of coarse graphite with consequent loss of strengtn.’’ 

Without disputing this, the question might be 


* See “ Foundry Trade Journal,” February, page 92. 


Carbon—Temperature—Iron. 


asked, ‘‘ How is all this to be.done in the jobbing 
shop? ” In cupola working the control of pouring 
temperatures was a difficult matter; at the outset 
the metal was chilled and hard, but it got hotter 
and hotter during the melt, and if the furnacemen 
were not careful it would get colder again towards. 
the end of the blow. In practicai working the metal 
temperatures had to be taken as they came. Similar 
variations occurred even with melting in the open- 
hearth furnace. An interesting example of the 
pouring temperatures adopted was that of the prac- 
tice in the works of one of the largest and most up- 
to-date Swiss firms, where the metal was poured as 
hot and quickly as possible. It was common English 
practice to allow the iron to cool down in the ladle 
to the temperature which was deemed best for the 
mixture and casting, and probably with the irons 
used that was a good procedure to follow. 

In discussing the question of carbon in the past 
he had frequently made use of the terms tempera- 
ture and time; but the significance of the terms 
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had been quite misunderstood. In criticising his 
contentions it had been commonly assumed that the 
temperature of casting and the rate of cooling on pig 
beds were the matters in question. In using the terms 
“temperature and time” in reference to the 
influence on carbon in iron, however, he referred 
to the conditions inside the blast furnace, i.e., the 
temperature of the furnace and the duration of 
contact of the iron with carbon. On these funda- 
mental considerations rested the whole question of 
carbon and its condition. A commonly accepted 
assumption was that iron (Fe) would not take 
up more than about 4.25 per cent. of carbon, 
hematite iron, for example, having generally 
about 4 per cent. C. The . fact that under 
ordinary conditions about 4.25 per cent. revre- 
sented the saturation point had been fixed upon as 
the basis for many misleading conclusions, for 
actually iron would take up much more carbon, 
given the necessary temperature. This was shown 


by the iron-carbon diagram (Fig. 1) as extended by 
By heating iron in an electric 


Ruff and Goecke. 
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furnace in contact with carbon for a protracted 
period, then chilling the iron by dropping it into 
water, it was found that with increase of tempera- 
ture carbon continued to be absorbed, until at 
about 2,220 deg. C. it was found to contain about 
9.75 per cent. C. On further increasing the tem- 
erature the carbon content was found to decrease. 

he practical significance of this fact was that the 
temperature to which the iron was raised in the 
blast furnace influenced the amount of carbon 
taken up. The temperature at which it left the fur- 
nace was not the smelting temperature, nor neces- 
sarily the temperature of the metal as it lay in the 
well of the furnace in contact with carbon; and the 
higher the temperature and the longer the contact 
with the coke, the greater the carbon absorption 
would be. If, then, 5 or 6 per cent. C. were absorbed 
in the furnace, when the metal. cooled down to 
normal temperature it threw out of ‘solution the 
excess carbon as free graphite or ‘‘ kish.’’ Such kish 
could often be found on the surfaces of pig- 
iron, and the lecturer exhibited a sample 
of the graphite in question which had been’ gathered 
from pigs after casting. When a kishy iron was 
munclhel in the cupola the kishy or loose graphite 
was not necessarily blown out with the blast, but 
largely went down with the molten metal to the well 
and the resulting metal in the ladle lacked the clean 
** break ’’ on the surface which founders liked to see, 
but instead there was a dirty, greasy appearance on 
the top of the metal. 

He once investigated a case of carburised metal 
from the cupola, when the quality of certain hematite 
iron was called into question. The cupola was 
small for the total quantity required and the first 
ladle of metal had to remain standing for three 
hours before casting. In order to keep it hot, 
carbon dust (blacking) and coke were put on top of 
the molten metal. The result was that the metal 
was taking up carbon the whole while, which 
probably remained in suspension, whilst apparently 
some of the carbon in the metal separated out and 
the flakes of graphite increased in size, and the pre- 
sumed carbon content was therefore greatly exceeded. 
In the ingot moulds cast therefrom there was a huge 
hole under the top skin, containing a large quantity 
of kish. 

An important, point to remember was that Tem- 
perature x Time = Total Carbon, and also affected 
the character of the carbon. Also, within certain 
limits increase of one factor and decrease of the other 
feve similar results, i.e., (+ Temperature) x (— 

ime) = x and (— Temperature) x (+ Time) = 2, 
where x represented total carbon. 
of course, applied to cooling and carbon separation 
in malleable iron castings. Time and temperature of 
contact with carbon, therefore, played a prominent 
— in governing the physical properties of the metal. 

e cupola conditions as well as the blast-furnace 
conditions could influence carbon absorption. He had 
met a case where irons charged had 3 per cent. C. 
and had held over 4 per cent. C. on tapping from the 
cupola. The cause was traced to the use of 50 per 
cent. of ‘‘ black ends,”’ i.e., improperly burned coke, 
in the coke charged, while further, the blast pres- 
sure was reduced to slow down the rate of melting 
to keep pace with the moulding capacity. As a 
result, carbon which should have been combusted 
got into the metal instead. 

As an example of how fracture appearance could 
be misleading, the lecturer showed photographs of 
two fractures of the same pig, that at the sow end 
being a typical No. 1 and that at the nose end No. 4. 
The normal fracture should have been No. 3 or 
No. 4, but the pig probably came from the top of 
the bed, and the flow of metal past the sow end while 
the rest of the bed was being filled kept that end of 


Similar formula, 


the pig hot long enough for abnormal separation and 
growth of graphite. 


Fic. 2.—Cootine Curves or Irons ‘‘ A B.”’ 


A further general assumption which he did ‘not 
consider correct was that all the graphite in an iron 
went into solution on remelting. He instanced as 
against this assumption some experiments of his 
own with two irons of practically the same total 
carbon and very similar contents of other  consti- 
tuents but of different sources of origin. The 
analyses were :— 


| | cc. | Gc. | Si. | 8. | Pp. | Mn. 
A ..| #20 | 058 | 362 | 102 | 0.018 | 0.022 | 0.53 
B 3.00 | 3.90 | trace | Los | 0.010 | 0.018 | 0.22 


‘A’? was a No. 1 hematite, and ‘‘B’’ was an 
alloy made from Swedish white iron and high- 
grade ferro-silicon. In these two irons practically 
the two extreme forms of carbon found in grey and 
white pig-irons were present. The metals were 
taised to 1,500 deg. C., and cooling curves taken. 
An examination of these indieated that No. 1 pig- 
iron contained a good proportion of its carbon as 
free graphite in suspension when molten, as its 
separation during solidification was not evidenced 
to nearly the extent it should have been if it were 
true that all carbon in molten iron was in solution. 
The conclusion he arrived at was that large-flake 
g aphite, such as was characteristic of No. 1 pig, was 
not dissolved entirely in the course of melting in the 
cupola. It was, indeed, common knowledge that an 
open-grained iron was not converted into a close iron 
in once melting. 

It. was a practical deduction from the foregoing 
that cold-blast iron should ‘have a lower total carbon 
content and a closer grain than hot-blast iron. The 
higher the temperature at which the iron was 
made, the more open would it be; and open-grained 
iron gave open-grained castings. His (the 
lecturer’s) opinion on the distinction between ~ 
graphite in its different forms was confirmed by 
Moissan's experiments. Moissan produced diamonds 
from carbon in the electric furnace, and amongst 
other things recorded that when graphite came into 
contact with an oxidising atmosphere it swelled. It 
was probably the case that oxidising gases in molten 
metal caused the carbon to slightly swell, which in 
the semi-fluid state caused a vacuum between the 
grains of iron. 
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Tt was hardly correct to sfy that carbon was the 
-key to the question of grading; for there was no one 
-key.. But it was safe to say that chemical analysis 
alone, as usually applied, was not reliable, while 
fracture grading was also unreliable, unless the man 
applying it was very well versed in the conditions 
which produced fracture or had had long cupola 
experience. As to silicon control, that was 
also unsound; and in support of this he showed 
analyses of two irons with respectively 0.35 per 
cent. Si. and a No. 1 fracture and 0.32 per cent. oi. 
and a white fracture; also tables showing varying 
C.C. with the same Si. content and varying Si. with 
unaltered C.C. content, all from normal works con- 
dition. Various sets of figues by different writers 
were quoted to show that silicon did not, as was often 
contended, control the combined carbon. , 


Discussion. 


Mr. R. T. Roxre, in discussing the practical 
application of Mr. Adamson’s remarks and the 
effect of casting temperatures, referred to certain 
experiments he (Mr. Rolfe) had made in the past. 
Longmuir had similarly experimented with different 
casting temperatures and had found that with gun- 
metal a mean of 1,069 deg. C. gave the best results, 
while with white iron 1,200 deg. C. was found to 
be best. Hatfield’s experiments did not confirm 
this, for he found the results erratic; though rather 
better results were got with the higher tempera- 
tures. His (Mr. Rolfe’s) own experiments with 
gunmetal showed that from 1,100 deg. down to 
1,000 deg. C. gave no real difference. The con- 
ditions of the experiments would, of course, affect 
the conclusions. Cast iron, anyhow, represented a 
gamble; and he agreed that both chemical analysis 
and fracture appearance were useful, but only as 
guides in judging iron. 

Mr. Apamson said that, in regard to casting tem- 
peratures, if test-bar results were wanted the hotter 
the metal was cast the better; but if solid castings 
were required the casting temperature should be 
chosen to suit the thickness, etc., of the casting. 
When both requirements were in view it was best to 
cast the test bars where they would cool most 
rapidly. Silicon and combined carbon, he would 
say, were certainly somewhat related, but only in a 
general way, and silicon did not control the percent- 
age of combined carbon. 


The Cuarmman (Mr. A. R. Bartlett) recalled the 
casting of a heavy hydraulic cylinder from which 
test bars were required. As an experiment he cast 
a series of six bars, the first with metal direct from 
the furnace and the others at 5-minute intervals. The 
best bars were thosé cast first. The cylinder was 
cast at_a different temperature, and the bars which 
were attached (near the bottom) were not nearly 
up to the bars cast first from the hot metal. Did 
the. lecturer’ think that cooling before pouring 
weakened the metal? Also, what was the effect of 
aluminium when used to keép the metal hot? He 
agreed with a remark by the lecturer to the effect 
that for casting in chills the hotter the metal the 
deeper the chill. Should castings to stand con- 
tinual heating have high or low total carbon, and 
what general analysis was suggested? Would the 
pressure of the blast affect the contents of the 
metal? Finally, what change in melting would be 
expected in the following mixture :—T.C., 3.4 per 
cent.; Si., 1.5 per cent.; S., 0.042 per cent.; P., 
0.6 per cent.; Mn., 1.1 per cent.? 

Mr. W. Ex.is asked what class of metal would 
be required for fan casings, which had to be dead 
‘soft and sound? 


Mr. J. Stone said he was once induced to try 
for malleable cast-iron an iron with 2-per cent. of 
phosphorus. The metal, however, broke off like a 
carrot. As to grading, he gauged by fracture appear- 
ance alone. Did the lecturer agree with the use of 
steel in a mixture for malleable cast iron? 

Mr. Barrert recalled the casting of certain very 
thin marine cylinders which were found very hard 
when being bored. A stick of aluminium was sus- 
pended in the runner during pouring, and the cast- 
ing came out much softer. 

rk. ADAMSON, in reply, said that test bars were 
no criterion of the strength of the castings which they 
were supposed to represent. He had founds castings 
which gave only one-third the test results shown by 


their test bars. In one instance a test piece cast on °* 


the boss of a propeller gave 4} to 5 tons 
instead of over 11 tons as expected and regu- 
larly obtained, this result being caused by the 
heavy boss prolonging the cooling and gi 

an open grain. If hot metal were allowed to pi 
down before pouring it would be weaker by reason 
of graphite separating out. The action of aluminium 
in cast iron was to make it greyer, though the actual 
nature of this influence was uncertain; but the 
greyer the iron the softer. Resistance to heat 
was more a matter of physical characteristics 
than chemical composition. Cold-blast irons had 
physical properties which favoured their use 
for castings to resist heating. If cold-blast 
and hot-blast irons of the same analysis were 
cast into fire-bars, the life of the cold-blast bars 
would probably be as four to one compared with 
the hot-blast bars. Regarding the absorption of 
carbon in the cupola, if well-burnt coke were used 
a little might be taken up, but with badly-burned 
coke a lot would be absorbed. The pressure of 
blast and the length of time the metal lay in the 
well of the cupola would affect the composition. A 
charge comprising 50 per cent. mild steel and 
figuring out to a total carbon of 1.75 per cent. 
might, show 3 to 3.25 per cent. C. at the tapping 
spout. As a rule the higher the blast pressure tne 
less would be the carbon absorbed in melting. The 
change to be expected in the analysis quoted by 
Mr. Bartlett was possibly a slight increase in the 
carbon, a reduction of the silicon from 1.5 per cent. 
to 1.25 or 1.3 per cent.; an increase in the sulphur 


from 0.042 per cent. to 0.05 per cent.; an increase . 


in the phosphorus from 0.06 per cent. to about 
0.063 per cent.; a reduction of the manganese from 
1.10 per cent. to 0.90-per cent. For fan easings 
the metal required to be thin and liquid, and low 
in combined carbon, containing all that element as 
free carbon if possible; but it should not be too 
open. Ifa No. 1 iron could be got to run and give 
a good surface it would be the iron to use. As to 
mixing irons, if a No. 1 and a white iron were 
melted, say, equally together they would on being 
left standing in a molten condition separate out, 
the white iron going to the bottom and the grey to 
the top. The same occurred with steel and 
grey iron when mixed. He was sorry for 
the man who recommended for malleable cast 
iron work an iron with 2 per cent. of phos- 
phorus. In American black-heart practice 


‘to 0.25 per cent. phosphorus was sometimes me 


as it was not found to be detrimental and helped 
the running. But that was far below the amount 
in question. In malleable work quite good results 
could be got by mixing all grades from grey to 
white so long as the casting before annealing came 
out white. The thinner the castings the softer 
should be the mixture. Incidentally he recdiled 
seeing a founder successfully using stove-grate scrap 
to harden grey-iron castings. , 
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By B. Parker Haigh, D.Sc.-t 


Tests for the endurance of metals under alter- 
nating stresses have seldom been specified as prov- 
ing tests, and seem unlikely ever to form part 
of the regular series of tests imposed by specifica- 
tion. Under present-day conditions they fall into 
the category of experimental research, chiefly on 
account of the delay which would be occasioned if 
deliveries were held back for the completion of 
lengthy fatigue tests. With the knowledge at 
present available, it is impossible to anticipate the 
result of a fatigue test under alternating stress, 
from the proved values of the ultimate tensile or 
shear strength, or Brinell hardness. In the writer’s 
experience the performance of steel, as regards 


Fic. TESTING 
MacHIne. 


resistance to fatigue, is generally better than that 
of alloys of éomparable strength. It may reason- 
ably be hoped that a relation will eventually be 
found between the limiting range of stress above 
which fatigue is liable to occur, and the other 
physical properties of the metal; so that .the 
fatigue limit may be deduced from the ordinary 
proving tests without carrying out lengthy tests 
under alternating stress. 


* Abstracted from a Paper read before, and printed in the 
“Transactions” of, the West of Scotland Iron gnd Steel Institute. 
+ Royal Naval College, Greenwich. 


The testing machines used in researches with 
alternating stress differ chiefly in the kind of 
stress applied, viz., alternations of direct tension 
and compression, torsion, plane bending, and 
rotary bending. A brief description of some of the 
devices employed in different machines may be of 
interest. Rotary bending machines have been used 
by Woehler, Sir Benjamin Baker, and by several 
later investigators. Plane bending machines have 
been devised by Woehler, Capt. Sankey, and by 
Prof. Arnold. Woehler’s machines operated with 
only a low frequency, about 60 per minute, and 
would hardly be used to-day on account of the' time 
required to complete a test. Nevertheless his 
work, which covered some 12 years and was con- 
tinued by Bauschinger and by Spangenburg, 
yielded a great deal of information and formed 
for many years, with Sir Benjamin Baker’s investi- 
gations, the only record of experiments with alter- 
nating stresses. To enable higher frequencies to be 
employed, and thus reduce the time required to 
carry out a test, a machine using the force of 
inertia to produce the load on the specimen was 
designed by Prof. Osborne Reynolds. In another 
high-speed machine, designed by Prof. B. Hopkin- 
son, inertia forces are used to develop the stress 
applied to the specimen, but are generated with 
trifling expenditure of energy by means of mech- 
anical resonance. 

In a novel form of testing machine devised by 
the writer, an alternating-current magnet is 
employed to generate the whole of the pull applied 
to the test piece, without the agency of resonance. 

A small machine designed for wire testing was 
made in 1910 from designs approved by Prof. Arch. 
Barr, and was installed in the James Watt Engi- 
neering Laboratory of the University of Glasgow. 

The chief difficulty in designing an alternating- 
stress testing machine lies not so much in pro- 
ducing the alternating stress as in measuring its 
intensity. A large aiternating-stress testing 
machine, designed by the writer and installed in 
the Engineering Laboratory of the Royal Naval 
College, Greenwich, operates on the same prin- 
ciple as the small wire testing machine, but is fitted 
with two-phase magnets so that specimens may be 
tested under stresses ranging between equal inten- 
sities of tension and compression. Provision is also 
made for testing specimens under combined 
stresses, an alternating stress being .then applied 
simultaneously with a steady load of tension or 
compression. The complete machine is shown in 
Fig. 1 and its diagrammatic arrangement in 
Fig. 2. The two magnets M, and M, alternately 
attract the armature A upwards and downwards 
respectively, the pull of the one beitig at its maxi- 
mum when the pull of the other is zero. The 
armature is coupled to the lower end of the speci- 
men §, of which the upper end is held in an adjust- 
able fitting attached to the framework which carries 
the magnets. 

The inertia force required for the acceleration of 
the armature is provided by a spring CS connected 
between the armature and the frame, and adjust- 
able in stiffness according to the frequency at 
which it is desired to carry out a test. By extend- 


a The Endurance of Metals under Alternating 
Stresses." 
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ing or compressing this spring, the specimen is 
subjected to a steady load of tension or compres- 
sion, in addition to the alternating stress pro- 
duced by the magnets. In operating the machine, 
the position of the upper end of the specimen is 
adjusted so that the air gaps between the arma- 
ture and the two magnets are equal, this being 
indicated when the currents taken by the two 
magnets are the same. The pull is measured by 
the voltages induced in secondary coils wound close 
to the polefaces, the machine being standardised 
in a special manner by means of a cylindrical phos- 
phor-bronze specimen fitted with an extensometer. 

The cyclical variation of the load on the speci- 
men may be studied by watching the vibration of 


the index levers of the extensometer, a stroboscopic 


disc being interposed between the vibrating index 
levers and the objective of the microscope. The 
disc used had four slots and was rotated by a small 


four-pole induction motor supplied with alternat- 
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ing current from the mains feeding the magnets. 
Rotating with a slight slip, i.e., slightly below 
synchronous speed, the disc showed the vibration 
of the index arms as if that occurred at a low fre- 
quency instead of at the real frequency of 2,000 
per minute. The movement was found to be very 
approximately simple harmonic, showing that the 
stress applied to the specimen varied in a sine 
wave, without appreciable harmonics. 

The form of the specimens used in tests made in 
this machine is shown in Fig. 3. A plain cylin- 
drical specimen is naturally to be avoided fer 
endurance tests, since fatigue would inevitably com- 
mence at the ends, the stress theré being greater 
than the average value, calculated from the 
measured diameter. The actual specimens used 
were turned with short cylindrical portions about 
4 in. in length, at the mid part of their lengths, 
and were tapered towards the ends, with gradual 
transition curves between the conical and cylin- 
drical portions. By adopting this form it was 
practicable to measure the diameter accurately; 
and as almost all specimens fractured within the 
cylindrical portions of their length, the value of 
the stress calculated for that section could be taken 

‘as that which had produced fatigue. Precautions 
Le 


were taken in gripping the specimens (which had 
screwed ends) to ensure that no initial stresses, 
either of torsion or bending, were applied ‘in 
tightening up the locknuts. 

The machine described above has been in use in 
the Engineering Laboratory of the Royal Naval 
College, Greenwich, for some time past, and has 
been used by the author in connection with several 
researches on steels and alloys. 


Swedish Wrought Iron. 

As the results obtained in some experiments with 
a steel of fair quality were somewhat inconsistent 
among themselves, an investigation was carried 
out to ascertain to what degree the endurance of 
the metal was affected by cold working and by heat 
treatment. Swedish wrought iron was employed in 
these tests in order to isolate ferrite, the chief 
constituent of mild steel. The metal used was of 
good quality, rolled in }-in. bars and was annealed 
before making the tests, although tensile experi- 
ments showed that the effect of annealing was only 
slight. 

stress, tonspersq.in. .. ..- .. 118 

Ultimate strength, tons per sq. in. ... -. 19.4 
Elongation, on 21 diameters ... ... 20.3percent. 


The fracture was somewhat cup-shaped, indicat- 
ing freedom from slag, and this was further shown 
by microscopic examination. The structure of the 
metal was almost entirely ferrite, with small and 
finely divided particles of slag. 

Three series of tests were carried out with alter- 
nating stresses in order. to compare the effects of 
the following treatments. In each series of experi- 
ments the stress varied between equal intensities 
of tension and compression, and the frequency was 
maintained at 2,000 cycles per minute. (1) No 
treatment—annealed metal. (2) Similar specimens 
strained by direct tension, the load being regu- 
lated in each case so that the elongation was the 
same, viz., 10 per cent. It was not found that the 
load required varied. (3) Similar specimens, 


20 Threads per in 


Fic. 3.—Sprcimen ror ALTERNATING- 
Srress Test. 


strained in the same manner and _ subsequently 
boiled in water at 100 deg. C. for 30 minutes to 
restore elasticity. 

It was found that the ‘results of each set were 
highly consistent among themselves, but that the 
fatigue limits indicated by the three differed 
appreciably. The endurance was considerably in- 
creased when the metal had been strained, and was 
further increased when the strained metal had 
been boiled. In the three series, the ranges of 
stress which produced fracture after three million 
repetitions of stress were respectively 20.(0) 
23.(0) and 26.(0) tons per sq. in. There 
appeared some doubt as to whether even these 
values of the range could be regarded as true 
fatigue limits, for the slope of the endurance curve 
was appreciable, even after three million cycles. 
It was suggested that the effect of straining and 
of subsequent boiling might be not so much the 
raising of the fatigue limit as the improvement of 
the endurance when the range of stress exceeded 
this limit. To settle this point would clearly 
require the expenditure of a great deal of time, 
and up to the present no opportunity has presented 
itself for this. 
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Under stresses sufficient to produce fracture with 
less than, say, 100,000 cycles at 2,000 per minute, 
appreciable warming was observable in the case of 
each set of specimens. Thus the sense of touch 
serves to indicate the range of stress at which to 
begin any such series of experiments. 


Structural Steels. 

To show the variations that occur in ordinary 
qualities of steel used in structural and mechanical 
practice, tests of two samples may be quoted, the 
one a mild steel and the other a stronger Bessemer 
steel containing about 0.35 per cent. carbon. The 
metals were tested in the condition in which they 
were received without being annealed, so the results 
may be taken as applicable to practice. They may 
be summarised as follows :— 


Material. Mild steel. Bessemer steel. 

Yield stress, tons per sq.in.... 22.8 36.5 
Ultimate strength ocd, 42.7 
Elongation on 20 diameters... 24.4 percent. 15.4 per cent. 
Reduction of area at fracture 73 ee 48 pa 
Limiting fatigue range, T/in4* 35.5 35.0 

. Semi fatigue limit 
Ratio, Ultimate strength 0.62 0.410 


It is remarkable that the fatigue limits of the 
fwo metals should be so nearly alike, although the 
tensile strengths and yield strengths differ so 
widely. The value of the ratio between the fatigue 
limit and ultimate strength varies widely, and 
without further data than has yet been collected, 
the author finds it difficult to suggest any relation 
between the two strengths. It'is probable that 
the effects of other elements than carbon present in 
the metal are important, and Dr. Stromeyer has 
suggested nitrogen. It is desirable to accompany 
fatigue tests with very accurate measurements of 
the modulus of elasticity of the specimen. The 
sensitive measurement of the modulus is, however, 
a matter requiring delicacy of manipulation, and 
would be difficult to accept as a regular proving 
test. 

The rise of temperature met with in Bessemer 
steel, when the range of stress exceeds the fatigue 
limit, appears greater than in mild steel, and this 
may be due to shearing proceeding between the 
lamin of pearlite instead of between the opposite 
faces of slip bands in the ferrite. In a series of 
tests on the Bessemer steel referred to, a load of 
tension was applied to produce a stress of 9.45 
tons’ per sq. in. in combination with an alternatin 
stress. This corresponds to a factor of safety o 
4.5 reckoned on the ultimate strength of 42.7 tons 
per sq. in. and is well within the elastic limit at 
about 22 tons per sq. in. The limiting fatigue 
range under these conditions was found to be 32.5 
tons per sq. in., a considerable reduction from that 
found for a pure alternating stress. 


Mild Steel under Combined Alternating and 
Steady Stress. 

The material employed in this research was sup- 
plied as ‘‘dead mild ”’ steel, in the form of 9/16-in. 
rolled bar. It was not annealed before testing, 
but was used in the condition in which it was re- 
ceived from the rolling mill. The results of tensile 
and Brinell hardness tests are summarised in the 
following table :— 


Di ti peci 0.374 in. 
Elastic limit 18.3 

Yield stress ... ae 21.0 
Ultimate strength 25.2 
Elongation on 8 in. 20.5 per cent. 
Reduction of area at 71.4 


Brinell hardness number 104 kg. /niza*—60 tona/aq, in, 
The Brinell test was made by means of a standard 
10-mm. ball pressed upon a plane surface with the 
of 3,000 kg. 


standard loa Iternating stress tests 


were arranged in seven series, 
stresses ranging between equal intensities of ten- 
sion and compression; three with different inten- 
sities of steady tension combined with varyin 


viz., one with 


ranges of alternating stress, and three wi 
different degrees of compressive stress applied 
simultaneously with alternating stress. In this 
way seven values of-the limiting fatigue range 
were obtained, each corresponding to one particular 
value of steady stress. The duration of the tests 
followed by fracture varied from a very few cycles 
up to eight million. Other tests were continued 
beyond this number, in one instance to 17 million 
cycles without fracture. It may be doubted 
whether even the longest tests indicate an absolute 
fatigue limit, but the asymptotes were at least 
sufficiently clear to indicate a fairly definite value. 
These values are given for the several series in the 
following table :— 


Steady stress. Limiting range of 
Series. Tons per sq. in. alternating stress 

Nil 26.0 

I. 4.95 24.5 
> 9 87 21.5 
bes 12.80 17.5 
“a ~ 5.21 23.5 
VI 12,20 19.5 


The ratio between the semi-range of stress, re- 
quired to produce fatigue without a simultaneous 
steady load, to the ultimate strength of the material 
is approximately 0.51, somewhat lower than in the 
mild steel quoted earlier, but still in accordance 
with what may be anticipated in a dead mild steel. 


PRESENTATIONS TO B.F.A. BRANCH PRESI- 
DENTS.—At a recent meeting of the Scottish Branch 
of the British Foundrymen’s Association at Glasgow, 
when Mr. Matt. Riddell (Branch President) occupied 
the chair, presentations were made to Professor Cam- 
pion and Mr. W. Mayer, past-presidents of the Scottish 
Branch. Mr. Riddell, in making the presentations, 
referred to the formation of the branch and to the 
work which those gentlemen had done. He asked Mr. 
Mayer to accept from the members of the Branch a 
solid-silver fruit bowl as a token of the high esteem 
in which he was held by them, and also of their appre- 
ciation of his valuable services to the association. Mr. 
Mayer, in acknowledging the gift, said he had found 
great pleasure in the work which had been given him 
to do, and hoped, so long as he was able, to place an 
services he could render at the disposal of the Scotti 
Branch. Mr. Riddell then asked Prof. Campion to 
accept a cutlery canteen as a token of the high esteem 
in which he was held by the members, and also of 
their appreciation of his valuable services rendered to 
the association. The idea of instituting a Scottish 
Branch originated from Prof. Campion’s students in 
the Royal Technical College, Glasgow, and_ the 
professor was responsible for putting the Branch on 
the proper lines. Since the inauguration he had placed 
his scientific knowledge at their disposal, and in no 
small degree was the success due to his efforts. Prof. 
Campion, in reply, thanked the members for the 
tangible token of their esteem, and remarked that he 
had already been amply rewarded for any services he 
had rendered by the appreciation of the members. His 
business was to further the interest of metallurgy, and 
as one of* the aims of the association was to encourage 
the study of this subject, he could not do otherwise 
than give the association his support. 


INVAR.—A very valuable alloy of nickel and iron 
is that known as Invar, which contains about 36 per 
cent. of nickel. It has been found that the coefficient 
of linear expansion is decreased by the addition of 
nickel, and becomes almost zero at about 36 per cent. 
Ni. The alloy is found extremely useful in accurate 
measuring instruments, and for a variety of purposes 
requiring a metal of invariable dimensions under vary- 
ing atmospheric temperatures. \ 
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Unorthodox Patterns." 


By J. R. Moorhouse. 


It is admitted there should Le no excuse for an 
' unworkable pattern, but there are occasions when 

conditions positively compel the patternmaker to 
pass on to the foundry patterns that are scarcely 
worth the name. These add considerably to the 
foundry costs, and result in unsatisfactory castings 
—a very questionable economy. But apart from 
these, a pattern may be quite practicable and leave 
much for the moulder to do to complete his mould. 
Of such uature are the ‘* one-off " variety of pat- 
terns; and just where the line should be drawn in 
regard to what should be done in the pattern-shop 
and what left for the foundry to do, in view of the 
entire cost, is of itself a controversial subject. When 


patterns are required for standard work too much_ 


consideration cannot be given to saving labour in 
the foundry. Such patterns should be built up in 
the best possible manner for repetition moulding. 

It is here where the patternmaker is often in a 
difficulty. Though expense may be no consideration 
time is vital to the making of a reliable and efficient 
pattern. As ideas are perfected and laid out in the 
drawing office there is a rush to get these going in 
the pattern-shop, so that some tangible result may 
be seen in the shops as soon as pas 0 The daily 
reminder and inquiry, how soon these are to be sent 
on to the foundry, is no encouragement to thorough- 
ness, neither is it conducive to the best of relations 
between the foundry and pattern-shop. 

Given adequate and up-to-date machinery, 
arranged to the best of advantage in a welil- 
lighted and ventilated building, the most vital 
factor in getting out good work and _ work- 
able patterns cheaply and quickly is ensured. Of'a 
secondary consideration in the: make-up of a pattern 


is the materials used; and although’ timber will. 


remain the standard for most classes of work, 
against which no other material can possibly com- 
pete, there are occasions when plaster-of-Paris can 
profitably be used for the quick production of pat- 
terns, not for the saving in the price of the material, 
but rather because it so readily can be worked up 
into intricate shapes that otherwise would require 
considerable labour if worked out in timber. 

To the wood patternmaker this necessitates what, 
to him, are unorthodox methods of procedure in pat- 
tern construction. The use of plaster-of-Paris in the 
pattern-shop, as is well known, is not new; the 
writer in his early apprenticeship worked plaster for 
patterns. It was then used for making accurate 
forging-tool patterns, one example being a railway 
carriage draw-bar hook. A model of the hook to be 
forged is first made in halves in wood. This is then 
passed by the inspector to check all sections, etc. 
A frame is now made to conform to the dimensions 
of the forge block required, and deep enough to 
leave 4 in. of plaster at the shallow portion covering 
the hook face; nails are then driven in the inside 
with the heads protruding well out, to form an 
anchor for the plaster. One half of the hook, which 
has previously been varnished and thinly smeared 
with oil, or preferably vaseline, is secured to a 


board, on which is now placed the frame, over and . 


in correct. relation to the hook. Having made this 


* Paper read before the Lancashire Branch of the British 
Foundrymen’s Association, February 5, Mr. H. Sherburn in the 


secure, the plaster is run in and strickled flush with 
the frame edges. a few moments the board can 
be inverted and the hook carefully withdrawn, 
leaving a perfect impression of the hook in the 
plaster pattern. It needs no argument to show how 
much quicker this can be accomplished than work- 
ing the hook by trial anu error into a wood block. 
To form the top stamping block the process is very 
much the same, with the exception that the two 
halves of the hook are placed together as a means 
of registering the top in true relation to the bottom, 
so that the stampings will not be overshot, and put 
back in the already half-formed plaster pattern, on 
which is fixed the mating frame for retaining the 
plaster forming the top half block. This is weighted 
and then run in with plaster. When set it can be 
carefully removed, leaving a true impression of the 
modei. ‘The same procedure is often followed in 
jobbing lines of valves and intricate inlet pipes, etc. 

A little experience is necessary, especially on 
strickle work to manipulate the plaster to the’ best 
advantage, as when once it commences to set it 
cannot be restored without seriously impairing the 
strength of the pattern. The amount of plaster to 
use to a given quantity of water varies according to 
the nature and grade of the material, as also the 
temperature of the room in which plaster patterns 
are to be made. A good method is to lightly and 
quickly sprinkle the plaster over the whole surface 
of the water, until it begins to settle on the surface. 
This is then thorougnly mixed, preferably with the 
hand, until it has a creamy nature, when it can be 
then run off. For strickle work it may be pecessary 
for the first coat to run it a trifle stiffer, and thinner 
on the finishing layer. These, however, should fol- 
low immediately, if possible one on the other, to 
form a bond for the best results. Especially is this 
necessary on thin strickled sections, where it is 
found impossible to complete it at one operation. 

It should be mentioned here that a useful material 
for working along with plaster-of-Paris, and which 
widens the field of application for pattern construc- 
tion, is plasticine, a class of modelling clay. With 
this material, holes or pockets can be readily formed 
in plaster moulds, in the same way as cores are used 
in the sand mould. 

To illustrate this may be taken the example shown 
in Fig. 1, a segment of a grided type of casing. 
From a study of the plan A and section B, it was 
decided to have a metal pattern and bed in the 
floor. To make the master pattern in wood, to 
leave its own cores, would not only be most expen- 
sive but very unsatisfactory, due to it being e 
fragile and difficult to keep from warping. he 
method here shown for making a plaster-of-Paris 
pattern was successfully used, at a great saving in 
time and labour. 

A bottom board, C, is first made large enough 
to cover the size of flask for moulding the master 
pattern. This should be fairly strong and the joints 
left open, on 9 in. width of stock. This is to avoid 
any winding of ‘the pattern that otherwise might 
result from the wet nature of the material to be 
worked on it, followed by the heat of the foundry. 
An approximate position is then laid out on the 
board, setting the pattern to the best advantage 
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for the moulder. On this is built up a latticed 
structure (as shown at C and D) with timber of a 
rough nature, to form a foundation for the sweeping 
of the plaster. A reference to the section D, and 
the plan C, will help in showing the necessity of 
forming a base, not only as a support for the pattern 
proper, but also as a means to developing the inside 
shapes, and forming the mould joints to the pattern. 

It will be seen that the strickle F is cut to the 
inside shape and centred by means of a pin in a 
temporary wood strut at the right-hand corner of 
the bottom board, not shown in the illustration. 
On this it is free to rotate, and is first used as a tem- 
plate to locate the positions of the bearers, on which 
are nailed rough-cut laths, to leave not less than 
4 in. thickness of plaster-of-Paris in the thinnest 
part. The bearers are screwed down on the bottom 
board, and the laths left 4 in. apart so as to form 
a bond for securing the plaster in position. 

It follows that the framework and the bottom 
board’ is practically in one piece and may be rolled 


over without any fear of displacement. This method 
of construction is to be preferred, if only for this 
very reason, to the use of coke, so often used for 
filling in the body work of plaster supports. It is 
also more economical as regards the quantity of 
plaster used. 

A detail that should be noticed is the correct 
setting and jointing down to the pattern, to avoid 
any cutting or trimming of the mould. Also the 
lift forming the cope part should have ample taper 
and a margin not less than 1 in. from the pattern 
be allowed to form a bearing to assist the sand in 
the cope. A rather stiff layer of plaster 4s now 
spread over the laths, for filling in the spaces be- 
tween them, or otherwise the plaster would run to 
waste. This first layer, if not immediately followed 
by the second coat, should be left rugged and kept 
4 in. clear of the sweep. 


This is to insure the second and final layer of 
plaster being thick enough to resist the rapping 
from the mould without breakage. If it is possible, 
as was the case im this instance, to combine the 
first and second layer together before the first layer 
is set a more permanent job is assured. 

In sweeping the support the strickle is operated 
in a way similar to that for loam, the bevelled 
edge being the leading side of the board. The 
plaster is run on from the top and; falling down 
the side, is strickled off, to be returned back for 
filling in any shortage, this operation being repeated 
until the inner support is complete. Needless to 
say, this operation cannot be delayed, and the 
quicker it is got through the better. A good finish 
to the surface is obtained by repeated washing of 
the strickie in the final strokes to prevent the 
hardened plaster from cutting. 

The bottom board is now cleaned of all waste 
plaster, the ends squared to length and the support 
given a coat of varnish. It is now required to 


thick metal 


make the pattern proper, as shown by the black 
outline at D. The sweep, F, is cut back to the 
metal thickness, shown outlined on the sweep, and 
a layer of plasticine laid over the support to deter- 
mine the correct length of the pattern on the angle. 
The centres for the openings of the grids cutting 
through the pattern are also laid out, to which 
centres are fixed plasticine cores rolled out to the 
required thickness in the frame EH. These are 
made a trifie less in thickness than the metal thick- 
ness, so as not to foul the strickle when sweeping 
the pattern. This method of cutting through the 
plaster saves a lot of labour, as the plasticine can 
readily be bent into shape and secured in position 
with sprigs. 

These cores having been fixed on the support, pre- 
viously greased, the strickle F is put in position and 
the plaster run on in a manner similar to that de- 
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scribed for the inner section. Work of this nature 
should be done in a warm, dry room, to encourage 
the hardening of the plaster. No attempt should be 
made to remove the pattern until it is thoroughly 
dry and hard. The plasticine cores are then re- 
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moved and the edges forming the openings rounded 
off. A few gentle taps on the bottom board will 
free the pattern, when it can be removed and finally 
trimmed and varnished. The wood snugs are fixed 
in position with shellac varnish. 


and drawing the pattern remains in principle the 
same as in general practice. 

It is understood that extreme care is required 
on the part of the moulder in handling patterns 
of this nature, and an instance that testifies to 
the care that can be taken with patterns of this kind 
is that of a plaster pattern, covering 12 sq. ft. of 
i in. thick sections, that was in the same condition 
at the finish of four castings as at the commence- 
ment. It is not here meant to suggest that plaster 
be used for anything apart from the one-off variety, 
though the temptation is to exceed it, as in the 
case above mentioned. In large patterns it is advis- 
able to keep the plaster sections *small enough to 
be conveniently handled, and for the purpose of 
easy withdrawal from the sand. An example illus- 
trating this is shown in Fig. 2. The principle of 
constructing the inner stipporting sections is tne 
same as described for the grid segment casing, with 
the exception that they are built up separately on 
a strike board, the bottom board being used for 
assembling the sections together.and keeping them 
in position for moulding purposes only. 

It will be noticed that there are two sides and 
one end piece forming a large U channel section, 
a part of which is shown removed and in the centre. 
On the bottom board is laid out the correct length 
and mitres, which are transferred to a strike board 
for the purpose of sweeping up th® inner sections. 
This board is made a trifle wider than the width of 
the pattern, so as to serve as a guide for the sweep 


| 


Section AB 


The procedure of moulding patterns of this de- 
scription is the same as making a mould from a 
pattern of a oddside, or jointing-down board. The 
drag part is first put in position over the pattern 
on the bottom board, rammed up and turned over. 
The bottom board, in one with the support, is then 
withdrawn, leaving the plaster pattern in the sand. 
The. cope is fixed and the procedure of ramming 


Section CD. Section E F 


shown in the bottom left-hand corner. Bearers are 
now screwed down temporarily in their positions, 
as set bythe strickle, to leave $ in. of plaster above 
the laths. There is no difficulty in completing these 
inner sections at one operation, as they are straight 
and narrow and lend themselves to quick manipula- 
tion of the strickle. As each part is complete it 
is removed for varnishing, and each in turn placed 
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back on the strike board in the original position 
to have the pattern formed on them. The same 
strickle as used previously is made applicable for 


these by cutting back the metal thickness and being 
similarly guided on the strike board. 

It will be noticed that the pattern is in twelve 
sections. The fifst section is run up to temporary 
wood strips, limiting its size. The strips are then 
removed and the others run up to the already 
finished section. Having completed the parts, the 
inner sections are finally assembled on the lay-out 
on the bottom board and screwed in position, so 
forming a means of keeping the pattern sections 
in place during the ramming of the mould. 

An example of a casing is shown in Fig. 3, where 
the straight, loose sections are made in wood, plaster 
being used only for the curved portions. From the 
sectional elevation, and sections through A B,C D, 
E F, it will be seen that to make a pattern in wood 
and a core-box to register an even } in. of metal 
would necessitate the handling of many templates 
and require quite a time to complete. As in pre- 
vious examples, this is forthe purpose of obtaining 
a metal pattern only. 


Referring to the sections, at C D it is straight, 
with the corner well rounded off. This tapers up 
into a curve at A B, and falls back into the straight 
again at E F, remaining the same section to the 


point G. The preliminary construction will be 
understood from the side and end elevation, a and 
b. It is, of course, necessary to have previous! 

laid out the arrangement so that all particulars om 
sizes can readily be obtained, as also to fix the 
height of the point /G from the bottom board to 
allow for the nozzle to lift square in the cope. From 
a the principle of sweeping over the plaster will. 
be clearly seen. A former piece, H, is shaped 
to the correct outline forming the part of the casing | 
resting on the bottom board. This also serves as 
a guide for the strickle working at this end. At J 
is fixed a segment to the required radius at tnis 
particular position, on the already fixed laths, and 
on this is worked the strickle in a parallel linc 
with the centre line of the bottom rd. The 
side pieces, N, O, at b will be seen to come well 
above the plaster and serve to retain it in position 
during the strickling operation. These are finished 
to the correct inside size, with the steps cut in 
them along the line L M 
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To run the plaster, the board is tilted, to bring | 
the support as level as is practicable. The plaster 
is then run on and strickled in the manner previ- 
ously described. The corners are’ shaped afterwards, 
as at O, in the wood to fair into the plaster section. 
It now remains to finish the crown with the second 
strickle, which is made to slide on the straight 
at M and on the curved guide J, the straight part 
being set on the angle L M, to insure no inter- 
ence when strickling. 

This will now complete the. support with the 
exception of the nozzle, it being noted that the 
bearer J is not removed, but left in position to 
serve as & location line for the pattern proper. To 
form the nozzle, its position is accurately located 
and a hole bored in the plaster for a pin, K, to 
have a fairly tight fit, on which is worked @ 
strickle in the manner shown, a few sprigs being 
first stuck into the crown to assist the plaster in 
keeping its position; the plaster is run on and com- 
pleted. The support is now finally cleaned from 
all waste, the mould piece, H, removed and the 
support given a coat of varnish. 

To form the pattern three sections are made 
in plaster for the curved portions abdve the 
line L M, and three sections in wood, for the 
straight parts forming the sides and end. Each of 
these is 4 in. in thickness. The plaster sections 
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are jointed along the lines L M and up the centre 
line of the casing for the plaster sections. 

The procedure of forming the pattern is very 
much the same as already described fér the support. 
A mould piece for the section C D is shaped to the 
desired contour of the casing and forms the straight 
guide for the stepped end of the strickle. This 
is screwed on to the bottom board to leave 4 in. 
of plaster. A curved bearer for the top of the 
strickle to work on is temporarily fixed on the 
eurved strip J. For the purpose of confining the 
plaster to the first section, a wood strip is fixed 
along the centre line to the top guide J. Also a 
piece of wood is screwed temporarily to the side 
to retain the plaster at the corners. This section 
is then run off and worked by the strickle on the 
bearers, so fixing the shape and thickness in keeping 
with the support. 

As soon as this is set the strip along the centre 
is removed and the next section run on the reverse 
side in a similar manner, To form the crown 
piece, the second and third strickle are worked in 
combination so that the nozzle may be formed in 
one piece. It will be noted that the range of the 
second strickle is limited to work between the 
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nozzle and the side piece, which retains the plaster at 
the corners. This short difference is worked with 
the gauge to template and faired into the radius at 
the root of the nozzle. The strickle forming the 
crown is operated on the edge of the completed 
sections, and in this way ensures correct alignment. 
Referring to the elevations a_and b, the straight 
wood sections will be clearly understood, as also 
the jointing up to the pattern proper. 

Fig. 4 shows the support completed, with one 
section of the pattern in position and the bottom 
guide piece removed. Fig. 5 shows the completed 
sections in position and complete; and in Fig. 6 
all the sections are seen removed, with the lay-out 
in the background. 

In the February issue of Tae Founpry Trape 
JourNAL was given a method of developing worm 
threads and worm-wheel teeth at a fraction of the 
cost of wood patterns. Reference may be made to 
that article in order to clearly show further de- 
velopment of that work. The article in question 
described a worm struck up in plaster between 
the cenfres of the Jathe, by means of a strickle 
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cut to the thread sections, and given a lateral move- 
ment by means of a spiral groove cut in the wood 
centre, in which engages a hard wood projection 
on the strickle. 

It may be repeated here that in contrast to a 
worm thread a worm-wheel tooth is not a uniform 
section, as is generally assumed; the greater the 
lead and the less the number of teeth, the greater 
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this difference; and it is only by hobbing the pattern 
or pattern tooth block into the worm that accurate 
results can be obtained. 

In the article previously mentioned was shown 
how a plaster block is first struck up in the lathe, 
at the end of the worm pattern, only with a tooth 
section in place of a thread section, and guided by 
the spirial previously referred to. This was shown 
cut off and a jig fitted to give the outside shape 


of the tooth.” Fig. 7 
the tooth in. position. 
moved from the jig. ead 
fixed to a wood centre by first shellac varnishing 
the parts coming together, allowing them to tho- 
roughly dry, then re-yarnishing when fixing in 


position, 


shows the jig removed with 
Fig. 8 shows the tooth re- 
These teeth can be readily 
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For wheels of single threads, and of a large num- 
ber of teeth, this method is sufficiently accurate 
for cast working gears; also for treble threads with 
few teeth when the wheel is to be cut, in which 
ease the object is simply‘ to relieve the teeth of a 
large amount of machining. For cast working 
gears an error is shown by this method, but over- 
come by the tooth mould on the table, which in 
principle remains the same, though in place of a 
straight worm it is made to the curve represenung 
the wheel diameter. 

These teeth are similar to teeth cut with rotary 
cutters at the correct angle, and fo be quite accurate 


should be hobbed. It was during the making of 
these plaster teeth that it occurred to the writer 
that it might be possible to run plaster up to a worm 
in motion so as to get strictly accurate results. 
This was done on, the same principle as the hob- 
bing of a worm, with this difference, that with the 
hobbing machine the worm hob removed material, 
and with the process to be described, material was 
placed and formed up to the worm as the hob. 
Fig. 9 illustrates this better. A built-up block, A, 
is made in wood segments to form a base, around 
which is to be fixed the plaster-of-Paris, C. To give 
motion to this block, a piece of three-ply timber is 
cut as accurately as possible to the required shape 
and number of teeth. This is made to work into 
the worm M, and hard up to the roots of the thread. 
It is additionally strengthened with another piece 
of three-ply immediately underneath it. These are 
then screwed into the centre, as shown, and made 
to work on a pin securely fixed either on the rest 
or on a structure similarly fixed to the lathe bed 
as shown. It will be evident that the worm being 
placed between the lathe centres and made to re- 
volve will also cause the wood centre to rotate round 
the pin B in a manner similar to the complete worm 
drive. 

It should be noted in forming this half-pattern 
that the three-ply timber is kept on the centre line 
of the lathe centres. To keep the plaster in position 
large-headed nails are driven into the centre block, 
as shown at D. These are further augmented with 
sprigs to assist in retaining the plaster at the roots 
of the worm teeth. In running onthe plaster it 
has the same inclination to stick to the worm as¢ 
it has on the worm wheel, and to overcome this a 
board cut to the worm threads sections is made 


to serve as a cleaner, throwing off any plaster that 


may stick on the worm, This is shown at N, 
sliding on the support, 


At Fig 10 everything is shown in readiness for 
the running of the plaster. It will be observed that 
the wood platform in this instance is unnecessary, 
the lathe tool post answering admirably for the pin 
around which the wood centre is to revolve. Those 
who have had the experience of making a worm- 
wheel pattern of, say, 30 teeth, and the monotonous 
method of hobbing to a worm, when told that this 
half-pattern will be completed in five minutes and 
be a far more accurate job, will no doubt allow that 
a saving is certainly effected over the five days 
that would be required. No doubt those having 
worm-wheel patterns to make continually would do 
well to study this method for whieels up to 30 teeth 
and 24 pitch. Beyond these sizes it would be advis- 
able to consider the aforementioned method, as de- 
scribed in the February issue of Tae Founpry 
TRADE JourNAL, Those not accustomed to working 
plaster-of-Paris will need a little experience and 
attention to the nature of it before attempting to 
make a worm-wheel pattern, It is necessary, to make 
a successful pattern, that the plaster be placed as 
quickly as possible and the lathe stopped before the 


plaster has thoroughly set. 


In putting forward these examples the writer 
wishes it to be distinctly understood that he speaks 
entirely from a pattern-maker’s standpoint. It is 
admitted that extra care is necessary on the part of 
foundry if plaster patterns are to be a succéss. 


Discussion. 

Mr. Penuincton said it was a very delicate ques- 
tion as to where the line should be drawn between 
making the wood patterns and plaster pat- 
terns. That applied to pattern-making gener- 
ally, because in the engineer’s shops, and in 
shops concerned chiefly in repairing work, it 
was a matter of expediency, when they had 
to send men out to get particulars, that 
certain timber should be prepared meanwhile, so 
that the pattern might be put together as quickly. 
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as possible. Pattern makers were generally admitted 
to be a necessary evil from the employers’ point’ 
of view, because the pattern as a rule simply went 
back into the pattern shop, while the product was 
sent out and cash obtained for it. The plaster pat- 
tern had latterly come more and more into vogue 
in the heavier class of work. The author had shown 
what could be done by moulders when they had 
patterns before them and would take proper care. 
The education of the moulders had brought plaster 
patterns into greater yogue in the shops. “With re- 


\ 


q 
~ 
a +g 
Fie. 10. 
d 
4 
“ 
{ 
} 


gard to worm and worm wheels, those were patterns 
which lent themselves to plaster work, and proved 
a considerable saving in time. The question was, 
however, a matter of debate still, for they knew that 
some people were apt to rush away with the_idea 
that everything should be made in plaster; but it 
was necessary to draw the line in certain cases. 
Much more care was needed in using the plaster 
pattern than the wood pattern, and it was necessary 
to guard against adopting the former simply for the 
purpose of cheapening the cost of pattern-making in 
the shop. The result as a whole should be cou- 
sidered. The author had referred to the pattern in 
Fig. 10 being made in five minutes, but that was 
simply incredible, and the average cost as given 
was also incredible. He knew that in Yorkshire 
patterns were made very quickly and cheaply in 
various ways, but as a fact very few shops would be 
able to make patterns of that description, for it 
seemed they had to go down into the machine shop 
to do it, where it would take perhaps 20 hours. 
Then, again, a man who took a pride in his machin.: 
would not like to see it covered all over with plaster, 
and though a man might be set to clean it, the 
machine man would probably take another hour him- 
self to finish the cleaning. Plaster was cheap no 
doubt, but it must be used with discretion. 

Mr. Srmkiss said the cost of patterns was 
certainly a question of great importance to 
all foundrymen. They had to deal with pat- 
terns made of all kinds of material, and 
plaster was not the least, or even the 
latest. Considerable time, he agreed, was saved in 
making plaster patterns, but he did not think it was 
quite fair to the foundry that the whole of the saving 
should be credited to the pattern shop. He ven- 
tured to say that 75 per cent. of time was saved in 
making with plaster, but when it got to the foundry 
it easily tacked on 125 per cent. to the time. Ifa 
firm made something out of the saving of time, he 
was afraid they would have to hand a portion of it 
over to the foundry. With reference to the point 
made of the peculiarity of the position of pattern- 
makers in making patterns for the foundry, he would 
like to remark that foundries were adapted for doing 
a particular class of work; if they received a pattern, 
or were pfit upon work they were not used to doing, 
then the pattern was certain not to be right. If, 
again, it was sent to a foundry where they were 
accustomed to that particular kind of work, the re- 
sult might be very satisfactory, but if it were sent 
to one where they were not used to it, the job would 
not be satisfactory. It would have been interesting 
if Mr. Moorhouse could have given some wrinkles 
with regard to the various qualities of plaster, of 
which, he believed, there were three, and the 
methods for hardening and for. keeping it in liquid 
state for intricate work, for making joints and so 
on. He would like to ask if a plaster-made wheel, 
such as the one then on the table, would be truer 
than a wheel taken from a wood block pattern? 
Then, perhaps, Mr. Moorhouse would state what 
he used in the way of greases. 

Mr. Bickerton remarked that as a foundry fore- 
man, he would not like to take upon himself the 
job of working to plaster patterns at so much a ewt. 
He would prefer to take them by time. To work 
off them systematically, he thought the foundry fore- 
man would lose all that the patterns saved. 

Mr. Moornotsg, in acknowledging a hearty vote 
of. thanks which was accorded to him, said that five 
minutes was the time occupied in putting the block 
in, and the plaster would set in a few minutes. In 
the case of a wheel of the description of the one 
lying on the table, it was only necessary to make 
one-half at once; the other half was simply a dupli- 
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cate. Arrangements for pattern making had to be 
adapted to circumstances and to the particular work 
required. The machine cleaning, to which Mr. Pen- 
lington had referred, could be done in less than half 
an hour. He intended to have brought before them 
the necessity of having up-to-date machinery for the 
purpose. The positions of Mr. Simkiss and himseli 
differed; he was concerned with thé making of 
patterns, while Mr. Simkiss was concerned with 
the making of castings. He thought there should 
be some acknowledgment in some way of the 
saving of time in the pattern shop by the method 
he had been describing. With respect to the quality 
of the plasier, he always used the finest phat could 
be got. 


Pig-iron Output in 1915. 

We have received from the Iron, Steel and Allied 
Trades Federation Statistical Bureau, at 28, Victoria 
Street, S.W., statistics of the production of pig-iron 
in the United Kingdom in 1915. The totals of the 
different descriptions are as follows :— 


1914. 1915. 
Tons. 

Forge 024,062 
Foundry } 3,430,448 { 1,573,575 
2,003,693 2,272,684 
Hematite ... 3,235,403 3,564,276 

Spiegel, ferro-manganese, ferro- 

silicon etc. 336,354 255,484 
Direct castings od 103,577 
9,005,898 8,793,659 


The 1914 figures above given are those collected by 
The total for 
1915 includes an estimated amount of 53,000 tons. 
The production last year by districts was as follows :— 


No. of | | = | Hema- 


| Furnaces. | tite. 
| In | Tons. | Tons. Tons. Tons, 
Built, |Blast.| | 
& Yorks.) | 
Cleveland | | 213,610) 624,319) 839,920) 687,223 
Durham wag, 135 79 | 6,162 6,605, 54,616 460,101 
& W. Yorks | 85,406) 40,076, 200,181) 
CUMBERLAND. | 574,499 
LaNcasHinR 7t | 33 13,043} 16,074 226,874) 366,925 
N. Waves. J | | | 
ScorLann. | 102 | 74,974) 318,926 710,436 
Miptanps (Derby, | | 
Leicester, North- | 
ants. and Notts.)| | 366,947) 402,905) 22,883 
LINCOLNSHIRE, | 20 | 16 | 52,748) 16,042) 485,225 
S. Wares & Mow. | 26 | 1,034) 1,927) 61,528, 765,042 
N, Srarrs. & 27 | 16 | 125,621) 58,037) 161,362! 
S. Srarrs., Wores.| 33 19} | 134,518) 88,670, 211,086) 


& Wits. 


489" | 201} |1,024,063)1,573,575 2,272,6843,564,276 


~* "This total of “Blast Furuaces Built ” includes one furnace in 
course of erection. 


CASTING OXIDES. — According to a _ process 
patented by the Soc. Italiana di Elettrochimica, 
Rome, castings of high chemical and mechanical resist- 
ance are yielded by iron oxides alone or mixed with 
isomorphous oxides, when the composition is such that 
the ratio M,O, : MO exceeds 3 (M = metal). The 
structure of the product is finer as the composition 
approaches M,O,. This state of oxidation is obtained 
by oxidising the melted oxides with oxygen (or air) 
under pressure, or by treating the mass with oxygen- 
carrying agents and strongly stirring the melted mass. 
The charge, which may consist of metallic iron, burnt 
pyrites or other iron oxides, even of moderate purity, is 
melted in a closed electric furnace and at once oxidised, 
or the oxidisation may be carried out in a species of 
converter. The operation nfist be carried out quickly 
so as to prevent the solidification of the mass, which is 
stated to become pasty towards 1,350 degrees Cent., and 
the castings must be made while the oxidising gas is 
being injected. 
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Carbon and Iron. 


At a meeting of the Birmingham Branch of the 
British Foundrymen's Association on March 11, 
Professor T, Turner, M.Sc., A.R.S.M., of Birming- 
ham University, lectured on ‘‘ Carbon and Iron.’’ 
Mr. J. Shaw (Vice-President) occupied the chair. 

Proressor TurNeR said that it might be a con- 
venient division to classify the subject into three 
parts, namely, (1) The ascertained facts, (2) the 
theoretical explanations, and (3) the practital 
application of the ascertained knowledge to the 
ironfounder. With regard to the ascertained facts, 
the different properties found in mild steel, in 
medium hard steel, in hard steel, in white iron, 
and in soft grey cast iron, depended primarily upon 
the proportion of carbon present and the condition 
in which it occurred. ‘he steels and the cast 
irons formed a continuous series beginning with 
pure iron, or iron containing no carbon, and 
extending upward to iron fully saturated with 
carbon, i.e., eontaining the maximum of 6.8 per 
cent. carbon, which was iron carbide. Foundry- 
men had been rather in the habit of looking at 
this series from the point ‘of view of cast iron and 
regarding steel as of comparatively little import- 
ance. But it was more important that the foundry- 
man should know the properties and constitution 
of steel than it was for the steelmaker to know 
the properties and constitution of cast iron. They 
might consider that in all cast ‘iron there was a 
certain proportion of what might be called steel 
base. It might be a very mild steel, or the cast 
iron might be more or less of the character of a 
hard steel. The ordinary steelmaker was practi- 
cally not interested in the higher carbon cast irons. 
Iron had been shown to exist in several forms, 
in the same way as sulphur or carbon or phos- 
phorus and other elements were known to exist in 
allotropic modifications. There had been a great 
deal of discussion. in connection with what was 
called the allotropic theory of iron, which was 
first introduced by Osmond and_ supported by 
Roberts-Austen. The theory was largely based 
upon the fact that in pure iron there were two 
arrests in the rate of cooling, one at about 900 deg. 
C. and the other at 760 deg. C. It was suggested 
that above 900 deg. C. iron existed in the hard or 
Gamma form and below 760 deg. C. in the Alpha 
or soft form. Between 760 deg. C. and 900 deg. C. 
there.was an intermediate or Beta variety. That 
theory had been called in question quite recently 
at a meeting of the Faraday Society by Mr. A. E. 
Oxley, who stated that the changes in iron were 
more nearly allied to physical changes than to true 
allotropic changes. At a meeting of the Iron and 
Steel Institute, held two years ago, there was con- 
siderable elation over what was called the ‘“ death 
and burial of poor Beta.’’ But Beta had been 
resurrected again, since that meeting, and as he 
had ventured to say elsewhere, whether Beta ought 
to be regarded as a distinct allotropic variety, or 
merely a physical modification, there was no doubt 
a certain range of temperature at which iron 
possessed certain characteristic properties, and 
those properties were associated with the term Beta 
iron. Whether the change was physical or allo- 
tropic was not a matter of practical importance; 
the importance lay in the difference of properties. 

One objection raised fo the allotropic theory was 
that there was a relatively small evolution of heat 
at the first arrest at 900 deg. C. on cooling, and 
the evolution was still smaller at the lower point 
760 deg. C. If the iron was perfectly pure, there 


was no special change after that stage. Professor 
Arnold nad made careful tests witn the purest 
material, and considered that at or near 76U deg. 
C. a change took place which was shown by two 
small pomts. It had been suggested by Benedicks 
that tne Beta was a sort of overlapping of Alpha 
with Gamma. If that view were correct, the lower 
arrest should disappear altogether on a rising tem- 
perature. That ted to considerable discussion at 
the lron and Steel Institute, which followed two 
lines. It was suggested by one class of speakers 
that the arrest Ac, consisted of two points close 
together, and not a single point; while a second 
suggestion was that in pertectly pure iron there 
was no arrest at all. Other experiments had since 
been made, with 130 samples, by the American 
Bureau of Standards who dealt: with the ‘matter 
with the greatest possible delicacy. In every case 
they found that the arrest point Ac, was present, 
and that it really was a single point and not two. 
It had since been tested in the laboratory of the 
Sheffield University by Mr. F. C. Thompson, and 
the results were presented before the Faraday 
Society quite recently. It was shown that Ac, 
was a definite arrest point, occurring at 765 deg. C. 
It had been extremely difficult to ascertain the 
properties of pure iron, because even in the case 
of dead-mild steel it was found that the heating of 
the metal for a time in vacuum made some dif- 
ference. There were minute quantities of impurity 
which tended to show themselves. As the carbon 
increased, the iron became more fusible, and the A, 
point of arrest would occur at a lower temperature, 
until at about 700 deg. C. and 0.9 per cent. of 
carbon there was a single point. The difference 
in properties observed in varieties of iron and 
steel were due chiefly to the variations in the pro- 
portion, and in the state of combination, of the 
carbon present. 

The equilibrium diagram was not theoretical, but 
was the record of the result of careful experiments, 
and gave in a convenient and brief form,the know- 
ledge resulting from all the observations that had 
been made. 

It was only 150 years ago that it was shown by 
Bergman that carbon was the distinct and decisive 
element in steel, and it was as recently as 1885 
that carbide of iron was first isolated by Abel. 
The important developments were all modern. 
There was the work of Chatélier in connection with 
the pyrometer, Sorby with the microscope, Bessemer 
in introducing his steel process, Siemens the open- 
hearth process, and Thomas and Gilchrist the later 
developments of the basic system. Incidentally 
that showed that the most important developments 
had all come from this country, although the French 
and Swedes had rendered important assistance. 
Others had developed bigger works and larger out- 
put, but the great epoch-making discoveries which 
would affect and benefit the world for all time were 
those he had mentioned. 

The amount of carbon absorbed by iron was deter- 
mined by the temperature employed, and the higher 
the temperature the more carbon would be 
absorbed. Below 700 deg. C. iron did’ not dissolve 
carbon. At 900 deg. C. it dissolved appreciably, 
and the solubility increased with the rise of the 
temperature. 

From the foundryman’s point of view the maxi- 
mum carbon would be 4.5. But it was possible to 
introduce much larger quantities, and when 3,000 
deg. C. was reached, which was quite possible with 
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the electric furnace, as much as 20 per cent. carbon 
might be present. Manganese and chromium had 
the effect of increasing the solubility of carbon, 
while silicon and aluminium had a contrary effect. 
With regard to its method of introduction, it was 
now usually agreed that it went in in the form 
of carbide (Fe,C.); but the contrary seemed to be 
proved by some experiments made some years ago 
vy Royston, which appeared to suggest that it 
might diffuse elementally. Adams, however, made 
further experiments showing that those by Royston 
were inconclusive. 

Professor Turner went into some detail in the 
description of these experiments, the general con- 
clusion of which were that carbide might (1) exist 
in solid solution in iron: (2) separate as carbide 
(cementite), (3) form part of a eutectic: (4) decom- 
pose with separation of graphite, either primary 
or secondary. At the lower limit of the tempera- 
ture of the solidus (1,130 deg. C.) there might be 
a solid solution of carbon in iron up to 2 per cent. 
Then there might be a mixture of eutectic aud solid 
solution carrying carbon from 2 to 4.3 per cent. 
That was the ordinary cast iron which mostly in- 
terested foundrymen. Next there was the eutectic, 
then a mixture of carbide and eutectic, and finally 
carbide. There were thus five structures, three of 
which might be regarded as separate phases by the 
physicist, while the other two were merely char- 
acteristic mixtures of the phases. From the 
foundryman’s point of view, first, there was steel, 
which included all the Austenite properties. Then 
there was the hypoeutectic cast iron representing 
the Austenite and the eutectic, with less than 4.3 
per cent. Taking the cast iron they had to deal 
with, it was found that the Austenite might decom- 
pose at 700 deg. C. in part, and throw out some 
of the pearlite or decompose completely and leave 
only the silicon with the iron. 

The hardness and tensile strength of cast iron 
ultimately depénded upon (1) the proportion of 
carbon and other elements retained in solution by 
the iron, e.g., cementite, silico-ferrite, and (2) the 
proportion, size and arrangement of the bodies 
thrown out of solutions, e.g., graphite, iron, car- 
bon, phosphide eutectic, ete. It was possible to 
make the ground mass, or steely part, of cast iron 


of the strength desired by securing the right pro- - 


portion of carbon, and by adding other elements 
such as chromium or nickel. A great deal of care 
and research was required to ascertain the maxi- 
mum points of usefulness in the employment of 
these alloys. 


Calling attention to another diagram, illustrat- 
ing the influence of elements in solid solution in 
iron, Professor Turner pointed out that some of 
these curves had not yet been worked out and 
further research was wanted. A series of views 
was exhibited showing the structures of cold-blast 
cast iron, Cleveland iron, and the effect upon the 
crystalline structure of the increase of carbon up 
to 3 per cent. The lecturer remarked that silicon 
had the effect of throwing carbon out of solution. 
Metal in which the graphite was coarse would be 
weak, but where the graphite was fine the metal 
would be strong. In strong Swedish iron there was 
just sufficient silicon to throw out the graphite. 

Discussion. 

The CHAmRMAN referred to a Paper given by Mr. 
J. E. Johnson* on the subject of introducing 
oxygen into cast iron. According to that author, 


* “Effect of Oxygen in Cast Iron;” see ‘‘ Foundry Trade Journal,” 
April, 1914. 
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the presence of oxygen produced excellent results, 
and he rather inferred that some of the strength 
of Swedish iron was due to oxygen, Other experi- 
ments dealt with cast iron which was Bessemerised, 
and a certain amount of oxygen introduced, re- 
ducing the carbon at the same time. Johnson 
claimed to have produced in that way some excep- 
tionally strong iron. He would also like Professor 
Turner’s opinion on what Mr. Adamson had said 
in reference to free graphite. +} 

Mr. R. Bucnanan said that he was greatly in- 
terested in the remark with reference to the allo- 
tropic modifications in pure iron. He had been 
puzzling for some considerable time as to the 
reasons why iron of similar chemical composition 
should exhibit very dissimilar physical characteris- 
tics. He remembered being told by Dr. Swinden 
of an experience with a Swedish blast furnace. It 
was found that by increasing the volume of blast 
they altered the physical characteristics of the iron 
without altering the percentage of the constituents, 
n increased output. But the 
iron was weak as compared with what was ob- 
tained with normal blast. He would be glad to 
hear from Professor Turner whether he considered 
the difference in physical strength arose from some 
modification of the iron itself as distinct from the 
other elements present, or to what he would attri- 
bute the differences he had mentioned. He was 
also interested to hear the explanation given of car- 
bide of iron, and its diffusion from one steel or 
iron to another having a different carbon content. 

Mr. F. J. Cook said that he quite agreed that 
carbon was the ruling element determining the 
physical properties of the metal. The physical 
properties of cast iron would mainly de- 
pend upon the quantity and the condition of the 
carbon. The diffusion of the carbon from one 
sample to another in the presence of gases furnished 
an explanation of what took place ‘in the making 
of so-called semi-steel. Some years ago he noticed 
that in such cases the carbon was not decreased. 
He had himself produced semi-steels containing up 
to 40 per cent. of steel in the cupola, and the 
remarkable fact was that there was no difference in 
the carbon contents. of ordinary cast iron made 
from pig-iron alone and that with 40 per cent. 
steel. With reference to the curves showing the 
relation between tensile strength and hardness, he 
had set out curves from his own practical work 
which bore out what the lecturer had said, that 
as the hardness increased so did the tensile 
strength up to a point, and then fell away again. 
The same conclusion was borne out by some experi- 
ments he made with blast pressure in the cupola. 
As the blast was increased, so was the  hard- 
ness. With regard to the formation of the eutec- 
tic, Professor Turner emphasised the fact that the 
strength of cast iron not only depended upon tne 
quantity of carbon and other elements, but on the 
way in which they were associated. He would be 
very glad if the lecturer could give them an idea 
of the way to produce the small graphite which 
had so much to do with the production of strong 
iron. It,was quite possible to have similar and 
identical analyses with very substantial differences 
in physcial properties. 

Mr. I. I. Hower said the lecturer had stated 
that the carbon existed in the iron in the form 
of iron carbide. That was so when the iron con- 
tained less than 2 per cent. total carbon. But he 
believed free carbon must be present when there 
was 3.5 per cent. carbon in the iron. The pearlite 


+ See page 191. 
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also had been referred to as a eutectoid. He under- 
stood that pearlite was formed when the whole 
mass was solid, and although there was the chemi- 
cal evolution of heat, that evolution did not bring 
the temperature up to the point of- fusion. So 
that he really did not think that pearlite could be 
referred to as a eutectoid, for the simple reason 
that the eutectic point had been passed. He 
thought the charge was simply in the carbon. 

Mr. J. J. Dosson stated that the lecture had 
confirmed his opinion that in order to produce good 
iron or steel the first step must be to obtain pure 
iron, or iron cleared of its impurities, and then put 
in the materials necessary to obtain the desired 
constitution. He produced steel castings by em- 
ploying pure or puddled iron with mild-steel punch- 
ings, and scale or cinder from the finished iron. 
The whole was melted in crucibles, and yielded very 
good results, producing goog sound steel which could 
be used without annealing. 

Proressor TuRNER, replying, said that with refer- 
ence to Johnson’s experiments $n America on the 
addition of oxygen to cast iron, anyone reading that 
paper alone would no doubt be impressed, and 
would regard it as a very important contribution. 
But almost at the same time there were published 
one or two Papers by other observers, particularly 
in Sweden, in which it was suggested that the ill- 
effects of changing the blast were due to the 
presence of oxygen. So that one man contended 
that he improved the material by introducing 
oxygen, while another argued that oxygen dete- 
riorated it. It was clear that more careful observa- 
tions were wanted before conclusions could be 
drawn. Some experiments by Austen, and pub- 
lished in a recent issue of the ‘‘ Journal ”’ of te 
Iron and Steel Institute, showed the effect of 
oxygen on mild steel. That undoubtedly repre- 
sented careful experimental work. He did not 
know anyone in this country who had dealt witn 
the effect of oxygen on cast iron. His (Professor 
Turner’s) opinion was, that however beneficial 
oxygen might have been to that particular iron 
used in America by Johnson, he would not recom- 
mend anybody in this country to put oxygen into 
the pig-iron. His own impression was, that as it 
might be presumed that the oxygen would go into 
solid solution, it might make an improvement up 
to a certain point. But when they got past that 
point oxygen would make the iron worse rather 
than better. The ‘coke irons in this country 
probably had an excess of oxygen. Mr. Buchanan 
had asked whether the difference in physical proper- 
ties of apparently similar composition was likely to 
be dependent on allotropic effects. He would not 
look to allotropy for an explanation of those changes, 
but would seek a more careful chemical analysis 
than was usually performed. Ordinary analysis 
might determine the amount of carbon, silicon, 
phosphorus, sulphur and manganese; but: it did 
not always determine the nitrogen, copper, nickel, 
chromium, tungsten, titanium, or vanadium. Those 
elements were sometimes present in small quanti- 
ties, and produced a great effect. He did not think 
it could be said that certain materials showing great 
differences had exactly the same chemica> composi- 
tion. It might be said that as far as the ordinary 
tests went they had the same chemical composition. 
He had had a number of samples brought under 
his notice containing elements not expected to be 
there, such as copper and titanium, and their pre- 
sence was not at all uncommon, although they were 
usually beneficial. One speaker had asked how to 
produce the graphite in a small condition. They 
might take iron not too saturated with carbon, and 


it was necessary to remember that silicon to some 
extent took the place of carbon; therefore, the more 
silicon they had the less carbon would be required. 
Either relatively low carbon with more of tht other 
elements, or a fairly high carbon in metal that was 
pure would be required. It must not be so saturated 
with carbon that it would tend to come out more 
quickly. One speaker had referred to. the effect 
sometimes noticed in the ladle when what was 
called kish was got. That seemed to suggest that 
carbon existed in the iron in a free state in 
metal in the ladle; but it did not follow. because 
kish separated that there was free carbon in the 
metal. If proper time were given the carbide would 
decompose ‘as it did in the malleable process. The 
carbide readily decomposed if kept at, or above, 
900 deg. C. for some time, especially when silicon 
was present. 

A hearty vote of thanks to the lecturer concluded 
the meeting. 


Chromium and Tungsten in High- 
Speed Tool Steel. 


Discussing the effects of chromium and tungsten 
upon the hardening and tempering of high-speed wool 
steel in a Paper before the last ineeting of the Iron 
and Steel Institute, Prof. C. A. Edwards and H. 
Kikkawa stated that the conclusions arrived at from 
the investigations they had conducted were as 
follows :— 

The first effect of tempering hardened high-speed 
steels is to make them softer, but when they are 
tempered at higher temperatures uney again become 
harder, and after heating at or about 614 deg. C. 
they are much harder than in the initial air- 
quenched state. There can be no doubt that this 
secondary hardening is the cause of the improved 
cutting powers of a tool which Mr. Taylor found 
was brought about by a secondary low heating to 
about 620 deg. C. 

Chromium in conjunction with carbon is the cause 
of the great hardness of hardened high-speed steels, 
and further, it materially lowers the temperature at . 
which these steels can be air-hardened. 

In the absence of chromium tungsten raises the 
temperature at which tempering or annealing 
begins, and in the presence of chromium it increases 
the intensity of the secondary hardening, and raises 
the tempering temperature. 

Tungsten stee] containing 18.0 per cent. of tung- 
sten and 0.68 per cent. of carbon can be air- 
hardened only by rapid air-quenching from tem- 
peratures above 1,050 deg. C. 

When high-speed steels are hardened at low tem- 
peratures, say, 1,050 deg. C., the tempering proper- 
ties approximate to those of a pute chromium steel, 
by softening at a low temperature, and developing 
little or no secondary hardening. This is due to the 
tungsten being undissolved and remaining inactive. 

The maximum resistance to tempering and the 
greatest degree of secondary hardening can only be 
obtained by getting the tungsten into solution, and 
with modern high-speed steels this is not complete 
until a temperature of about 1,350 deg. C. is 
reached. 

Specific gravity determinations seem to indicate 
that there is a direct connection between the hard- 
ness and volume of these steels. On tempering, an 
increase of hardness is accompanied by an increase 
in volume. 
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The Surface Appearance of Molten Cast-Iron . 


By J. E. Hurst. 


Experienced ironfounders claim that the surface 
appearance of molten cast-iron is a delicate test as 
to its suitability for different types of work. Up 
to a certain point this is undoubtedly correct, and 
the general characteristics of the molten iron offer 
good guidance in the everyday works control of the 
chemical composition. Unfortunately, the observa- 
tion of the surface of the iron whilst molten comes 
at rather too late a period in the chain of operations 
to allow of much alteration of the composition of 
the meta] should it not be satisfactory, and there- 
fore this observation in itself is far from sufficient 
to act as a control over the quality and character 
of the iron. It has, further, been suggested that 
the network structure of the phosphide eutectic in 
the final iron is indicated by this surface appear- 
ance of the molten iron. 

On close examination and observation of molten 
cast-iron two essentially different types of surface 
appearance are noted. The first type presents what 
might be termed a dull, greasy and heavy surface: 
the surface appears to be coated with a dull, greasy 
skin. (This, of course, is not to be confused wit 
a slaggy or kishy skin.) The second type presents a 
bright, mercurial surface, the whole of which is 
covered with rapidly-moving polygonal or tessel- 
lated patterns, breaking up and re-forming in rapi:l 
succession. 

The foundryman considers that the chemical 
composition of the metal is largely responsible for 
these types of surface, and that the dull, greasy 
surface is generally indicative of soft metal and co- 
incident with drawn and otherwise defective cast- 
ings. The bright tessellated surface he considers 


indicative of hard, high-manganese, hot iron. In . 


actual fact the character of the surface is influenced 
by a variety of circumstances and causes, the chief 
of which are the temperature and chemical com- 
position of the molten iron. 

Molten cast-iron is by no means the oily liquid 
in which this tessellated pattern is to be observed. 
Soapy water, when allowed to stand, presents a 
beautiful example of this surface pattern. This 
type of surface was studied by Thompson and 
others, who proved it to be due to the motion of 
the fine, suspended particles of solid matter. The 
motion is due to convection currents inthe liquid, 
the result of cooling, which ascend the central por- 
tion and descend along the walls of prismatic 
columns. The polygonal areas seen on the surface 
are the upper surfaces of these columns rendered 
visible by the movements of the solid suspended 
matter. 

The pattern of molten cast-iron surfaces is doubt- 
less of similar origin, i.¢., convection currents; but 
the manner in which they are rendered visible is 
much different in the majority of cases of cast-iron. 
Solid suspended matter is often present in many 
cast-irons, ¢.g., kish; but this polygonal pattern 
is to be observed in cast-irons whose composition 
is below the eutectic percentage of carbon, which 
precludes the possibility of kish. The skin of 
oxide on the surface of molten cast-iron is doubt- 
less the means whereby the motion of the convec- 
tion currents is rendered visible. A diagrammatic 
representation of the cross section of a vessel of 
molten cast-iron is shown in Fig. 1. The convee- 
tion currents moye along paths as shown in the 


diagram, causing small depressions and ‘ rump- 
ling’? the surface of the molten iron. At the 
extreme heights of their paths (a,'a, a, Fig. 1), 
which are the boundaries of the upper surfaces of 
the prismatic columns, the currents bump against 
the skin of oxide with sufficient force to break 
through, thus momentarily exposing a small area 
of unoxidised metal surface, thus producing the 
polygonal or tessellated effect observed. 

The convection currenis are present in all cast- 
iron, and it will therefore be quity obvious that the 
different types of surfaces observed are due to the 
fact that in certain irons the motion is rendered 
visible, and in others it is not. The thickness of the 


skin of oxide largely controls the visibility of this, 


motion, and those irons which are liable to rapid 
oxidation do not show the tessellated pattern. 
The thickness of this skin is controlled by the 
chemical composition and the temperature of the 
metal. Low-silicon, manganese, and sulphur, and, 
to a certain extent, low-phosphorus irons are most 
readily oxidised, owing to the fact that these 
elements tend to decompose iron oxide. ~In the 
usual commercial irons, where the phosphorus and 
sulphur are constant, the amount of oxidation 


1. 

depends on the silicon and manganese contents, 
A high-silicon or high-manganese iron will within 
a certain range of temperature show this polygonal- 
pattern surface. With a silicon content in the 
neighbourhood of 2 per cent. and fresh iron at, say, 
1,300 deg. C., the manganese content should exceed 
0.4 per cent. before this pattern becomes visible. 
The addition of silicon, manganese and aluminium 
to molten iron with the greasy, heavy surface, pro- 
duces the tessellated pattern—provided, of course, 
they are not added in such large quantities as to 
cool the metal considerably. Usually on lightly 
skimming this greasy metal with an iron or carbon 
rod the tessellated pattern under the iron-oxide 
skin is momentarily visible, but it immediately 
disappears owing to the rapid re-formation of the 
skin of oxide. 

The temperature of the metal also influences the 
presence of this tessellated surface. The hotter 
the metal the greater the tendency of the pattern 
to become visible. This may be due to the increase 
in velocity and strength of the convection currents 
owing to greater rapidity of cooling, consequently 
enabling them to break through a thicker kia of 
oxide; but in addition it may be due to the fact 
that there is a somewhat less liability to surface 
oxidation at high temperatures. The character of 
the pattern also changes with the temperature. 
When the metal is exceedingly hot the pattern is 
much more closely woven, and, in addition to the 
polygonal markings, the diagonals of the polyguns 
are also rendered visible and the markings seem to 
radiate from numerous centres. This may be due 
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to the increased strength and number of the upward 
currents. On cooling down the diagonal markings 
gradually disappear, leaving the polygonal mark- 
ings only. 

The size of the containing vessel would seem to 
largely influence the size of the polygonal areas. 
In a large ladle the polygons are of a much greater 
area than with the same metal in an ordinary hand 
shank. Often in the large ladle the surface appears 
to be of the dull, greasy type, and when transferred 
to the small shank the polygonal pattern makes its 
appearance. This may be due to excessive oxida- 
tion of the large surface of metal exposed to the 
atmosphere. 

As the iron cools down the convection currents 
gradually become weaker, till at the solidification 
point they altogether cease. The oxide is left in 
tiny heaps at the centre of the polygons, and for 
a short time the surface of the hot, solid iron is 
covered with a speckled pattern of iron oxide, and 
afterwards the whole of the surface gradually 
becomes coated with a skin of oxide, often masking 
this speckled pattern. 

The visibility of the pattern in normal irons at a 
given temperature depends on the thickness of the 
oxide scum on the surface. In an iron at a given 
temperature, and given phosphorus and sulphur 
content, the presence of the tessellated pattern 
indicates high-silicon or manganese content. 
Whether the convection currents, and therefore 
indirectly the tessellated pattern, have any influence 
on the final structure of the cast-iron is a question 
that has not been settled; but it may be necessary 
to point out that the pattern observed in molten 
cast-iron is not due to the motion of phosphide 
eutectic in the molten metal, and that it does not 
influence the network structure of this phosphide 
eutectic in the final iron. 


Stellite, 


The following is an abstract of a Paper presented 
by Mr. Elwood Haynes at the recent annual meetine 
of the American Institute of Metals :— 5 

The name Stellite was first applied to a binary 
alloy consisting of cobalt and chromium, which the 
writer discovered and produced as early as 1899. 
It was not until some years later that its properties 
were fully investigated, when it was found to 
possess the following properties :— 

(1) A considerable amount of hardness, as alloys 
containing 10 per cent. or more of chromium could 
not be successfully filed, though the file could slowly 
wear away the surface of the metal. 

(2) Considerable toughness; alloys containing as 
high as 25 per cent. chromium showing elongation 
of 10 per cent. or more. 

(3) Comparatively high tensile strength and 
elastic limit: a bar of forged metal showing elastic 
_ of 85,000 Ibs. and tensile strength of 110,000 

8. 

(4) Fine colour and lustre. The colour of the 
alloy lies between that of steel and silver. 

(5) Absolute resistance to oxidation or other 
changes when exposed to either dry or moist atmos- 
phere at all temperatures under a dull red heat. 

In 1911 the writer succeeded in producing very 
hard alloys (consisting essentially of cobalt and 
chromium) by adding tungsten or molybdenum or 
both. The hard alloys thus formed could not be 
scratched with the file, but in turn would scratch 
any steel that could be produced. Some of these 
alloys were extremely brittle, and those used for 
lathe tools require very careful handling. Some 
of them that showed excellent cutting qualities 


when used for turning cast iron or steel would 
break very easily if subjected to any abnormal 
stress. 

In order to determine the stress required to break 
a % in. sq. tool, for example, a small clamp was 
made in the form of a slot precisely similar to the 
slot used in the tool holder. A short piece or bar 
of Stellite was placed in this slot and pressure 
applied vertically near the end of the bar at a dis- 
tance of 1 in. from the clamp. Some of the weaker 
bars broke at from 100 lbs. to 300 lbs. pressure 
under this test. Gradually the strength of the 
bars was increased until they would readily with- 
stand 1,000 Ibs., and at this time bars are produced 
for turning steel which readily withstand from 1,200 
to 1,500 lbs. under the same test. The very hard 
bars used for turning cast iron usually stand from 
800 to 1,200 Ibs. under this test. Bars that would 
stand as high as 1,850 lbs. have been produced, but 
were not found to be equal in cutting qualities to 
séme other compositions of slightly less strength. 
It should be remarked at this point that the cut- 
ting qualities of any steel do not depend primarily 
upon its strength, but upon the suitable com- 
bination of strength, hardness, resistance to wear, 
ete. The strength of a tool is in reality a question 
of elastic limit. Steels possessing this quality to 
the highest degree are nickel steels, nickel-chrome 
steels, and vanadium-chrome steels. For turning 
steel and iron, however, they are of little or no 
value, since they lack in hardness and resistance 
to abrasion, particularly at high temperature. 

The virtue of the Stellite tool lies in its ability 
té6 maintain its cutting edge at a high rate of speed 
at temperatures which would immediately cause 
the failure of any known tools containing any 
notable quantity of iron. Its great hardness and 
resistance to abrasion at all working temperatures 
are likewise valuable properties. F 

Owing to the fact that Stellite retains its hard- 
ness even at a full red heat, it cannot be forged. 
This fact, however, is rather a virtue than a detri- 
ment so far as use is concerned, because if the 
alloy would soften sufficiently for forging when 
heated it would, of course, immediately lose its 
cutting edge at the same temperature, and this 
would limit its usefulness to a marked degree. 
Owing té this characteristic, Stellite can only be 
reduced to the desired form by casting it in dies 
in the form of bars which are afterwards ground 
to a cutting edge. Its capabilities as a lathe tool 
are now universally acknowledged. though in cer- 
tain cases failures have resulted, due to improper 
knowledge of the alloy and its peculiarities. It 
should be remembered that it is not a steel, and 
therefore requires special handling, which enables 
the operator to utilise its valuable ‘properties to the 
best advantage. 


PROTECTION OF IRON BY ENAMELLING. — A 
method of enamelling iron, described by M. P. Wood, is 
as follows :—The metal is first pickled in hydrochloric 
acid to free it from foundry scale, then washed 
thoroughly and dried. The first coating applied is com 
posed of 34 parts silica, 2 parts soda, and 15 parts 
borax, mixed in water. The metal thus coated is ex- 
posed for 10 to 15 min. in a dull-red-hot retort. A 
second coating is then applied, consisting of 34 parts 
feldspar, 19 silica. 24 borax, 16 oxide of tin, 4 fluor- 
spar, 9 soda, and 3 saltpetre. This mixture 1s first 
melted in a crucible, then ground to a fine vaste in a 
little water and apvlied with a brush. The coated 
piece is then’ again subjected to white heat in a 
muffle. It is claimed that the enamel unites with the 
iron and that pipes thus enamelled have been in use 
for many years without deterioration, . 
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Properties and Uses of Tungsten. 


The following notes are taken from a publication 
issued by the United States Geological Survey :— 

Tungsten has a very high specific gravity or 
density, which ranges from 19.3 to 20.2, the figures 
depending on its treatment. The specific gravity 
of iron is 8. A piece of tungsten, therefore, weighs 
more than twice as much as a piece of iron of the 
same size. The melting-point of tungsten is so 
high that it cannot be melted directly into a mass, 
and for this reason it is obtained from its ores only 
as a metallic powder. By indirect means it can be 
worked into solid masses ranging from wire 
0.0002 in. (0.005 millimetre) in diameter* to more 
equidimensional pieces weighing 2 or 3 lbs. The pro- 
cesses used will probably be improved, so that 
larger pieces may be made if there is sufficient call 
for them. 

Tungsten does not oxidise readily and is practi- 
cally insoluble in the common acids. Its hardness 
varies from 4.5 (razor steel is from 5 to 5.5) to 8. 
It is therefore harder than quartz, which has u 
hardness of 7. It is, in fact, as hard as topaz. 
Tungsten forms alloys with other metals and gives 
to steel both hardness and the property of holding 
its temper under higher temperatures than will car- 
bon steel, and it is most largely used as an alloy of 
steel. The following table, given by Fink, shows 
comparatively the properties of aluminium, copper, 
nickel, iron and tungsten :— 


3% € Zs |" 8é 

Alumi- 

nium} 2.7 [21.8 by 43,000 by 10°*/0.214 | 660 | 2.62 
Copper ...| 8.87 [15.9 by 10°*| 66,000 [19 by 10 */ 0.091 | 1,083 | 1.589 
Nickel 8.75 }12.7 by 10°*| 96,000 by 10 0.10 | 1,453 |6 93 
Iron... |_7.8 |11.2 by 10 450,000 BO by 10 0.105 1,600 | 8.85 
Tungsten | 19.6 | 3.5 by 10 610,00) by 10 0.034 | 3,267 | 4.42 


Nors.—The values given for iron in the third and fourth 
columns are for high tensile strength steel. As for the tungsten 
values here recorded, the specific heat figure is that of Honda, the 
that of Langmuir; the others were determined by 

e writer. 


For alloying steel both tungsten and _ferro- 
tungsten are used. Ferro-tungsten is an alloy of 
tron and tungsten, carrying 50 to 85 per cent. tung- 
sten. It is claimed that less tungsten is lost when 
it is introduced into steel in ferro-tungsten, and in 
yeneral ferro-tungsten can be made more easily tnan 
tungsten. Tungsten is used largely instead of 
platinum and platinum-iridium alloys as contact 
points in spark coils, voltage regulators, telegraph 
relays, and spark plugs for automobiles. Fink has 
described other uses and possible uses as follows :— 

Electric laboratory furnaces with tungsten re- 
sisters are of two types. In one a tungsten wire Is 
wound on an aluminium tube in an air-tight box 
with s hydrogen atmosphere..‘ In the second a 
tungsten metal tube takes the place of the helical 
carbon resister in an Arsem vacuum furnace. For 
thermo-couples the tungsten-molybdenum couple is 
interesting. The electro-motive force increases with 
the temperature up to about 540 deg. C. (124 milli- 
volts), then decreases and passes through 0 milli- 
volts at about 1,300 deg. This coupf. is very 
convenient for high-temperature measurements in 
the tunysten-hydrogen furnace. For standard 
weights tungsten is also well suited, since wrought 


* Hairs from the human head ordinarily range from 0.0012 to 
0.003 inch (0.03 0 0.075 millimeter) in diameter. 


tungsten can be made so hard that it will readily 
scratch glass and still be ductile; furthermore, the 
density is high (19.8 to 21.4), and it is unatfected 
by the atmosphere. Tungsten weights remain 
wonderfully constant. Besides the applications of 
tungsten cited above, many others have been but 
partly worked -out and others merely suggested. 
Owing to its chemical stability the finest sizes of 
wire down to 0.0002 in. or 0,005 millimetre in 


‘diameter are well adapted for galvanometer suspen- 


sion and for cross hairs in telescopes. Acid-proof 
dishes and tubes have been made out of tungsten; 
furthermore, tungsten wire recommends itself as a 
unit resistance, since 1t can be made absolutel 
pure, can be easily duplicated, and is not ponte me 

Finally, Fink mentions tungsten writing pens, 
tungsten drawing dies, tungsten knife blades, tung- 
sten reinforced asbestos curtains and fireproof cover- 
ings, and other articles. The valves of some aute- 
mobile engines are made of an iron-tungsten alloy 
and are said tu stand the wear much better than 
iron or steel. 


Oxide Films and Pits in Gunmetal. 


In the course of a Paper presented at the Annual 
Meeting of the American Institute of Metals in 
1915 on the relation of the mechanical ‘properties 
of zinc-bronze to the microstructure, Me. 
S. Rawpon remarked that the one predominating 
cause of low results, as illustrated by the series 
examined, was the presence of oxide inclusions. 
In speaking of this point Law says: ‘‘ So important 
is the deoxidation of metals and alloys, that it 
would probably be no exaggeration to say that 
when the history of the alloy industry comes to be 
written the record of progress during the past 
twenty years will be summed up in the words ‘ the 
use of deoxidisers.’ ”’ 

The form in which an impurity occurs, rather 
than its actual amount, continued Mr. Rawdon, 


+ largely determines the deleterious effect produced. 


The work of Heyn and Bauer has shown that in 
the copper-tin alloys stannic oxide inclusions occur 
in the form of an intersecting network. Similar 
networks were found in many of the samples 
examined, and in many of these networks dove-grey 
inclusions were found; most of them, however, 
were filled:with a pulverulent form of oxide. The 
oxide is really*in the form of films of which the 
network observed is the cross-sectional view. These 
films are found within the dendritic structure of 
the crystals, in the tin-rich portion or in that por- 
tion solidifying toward the close of the solidifica- 
tion period. Consequently they are found in 
conjunction with the eutectoid, which was often 
noticed to form a continuation of the film. Thus 
the bad effects of each are enhanced. In addi- 
tion to the oxide films most of the specimens showed 
porosity to a greater or less extent. In many 
cases these pores were filled with the same pulveru- 
lent form of oxide found in the films. 

For a series of 44 specimens examined in detail 
the results show that of those having an ultimate 
tensile strength of 30,000 Ibs. per sq. in. or less, 
13 in number, all show numerous oxide films and 
pits. Of the 12 specimens having. an ultimate 
strength of from 30,000 to 35,000 lbs., 10 show 
evidence of the films of oxide. Oxide films and pits 
were found to be rare or lacking in those specimens 
showing a high ultimate tensile strength, ¢.g., 
40,000 to 45,000 Ibs. per sq. in. The presence of 
oxides of tin (and zinc?) in the form of pits and 
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films may be considered, then, as the predominat- 
ing factor in the cause of weakness in cast bronze. 
‘The colour of the freshly-broken fracture suggests 
‘that often cuprous oxide may be present. Of the 
two, the films are much more serious in the results 
than are the pits and blow-holes. Samples in which 
the oxide occurs in relatively large masses rather 
‘than thin, wide-spreading films, while possessing 
a lower ultimate strength and elastic limit than 
sound metal, showed evidence of higher ductility, 
and, on the whole, appeared as a much better grade 
of material than those in which the films predomi- 
nate. 

The question of the solubility of oxides in metals 
is of prime importance in the consideration of 
means to be taken for their elimination. Law 
states that with the exception of cuprous oxide, 
the solubility of which is well known, other oxides 
do not dissolve to any appreciable extent in the 
corresponding metal. Heyn and Bauer found in 
theic work on stannic oxide that it is not soluble 
in the alloy of copper and tin. The form in which 
the oxides were always found to occur in this 
study, either in pits or films, suggests strongly that 
they are held in mechanical suspension rather than 
in true solution. The work of Heyn and Bauer has 
shown that a covering of charcoal is not a sufficient 
+protection against oxidation for copper-tin 
alloys. The results here obtained suggest that 
zinc as a deoxidiser is not to be depended upon 
,without more elaborate precautions than can usually 
be  _— in the ordinary course of brass-foundry 
work. 

The general conclusion of the study of the micro- 
‘structure is that of the causes of weakness the 
‘presence of oxides far outranks any of the others 
enumerated in the results produced. From 
the standpoint of microstructure, the variations 
in methods of casting, pouring temperature, etc., 
are to be regarded primarily as means for the pro- 
duction of sound oxide-free material. The frequent 
eccurrence of oxides in this series prepared under 
careful supervision and using precautions for 
avoiding such contaminations suggests the abund- 
ance of such inclusions in similar alloys as pre- 
pared commercially. The failure of such cast alloys 
for many purposes is most probably to be ascribed 
.to the presence of oxide films rather than to any 
other cause. 


Education of Youths Before and 
During Apprenticeship. 


In a Paper read before the North-East Coast 
Institution of Engineers and Shipbuilders, on Feb- 
ruary 25, Mr. V. A. Mundella, M.A. (Principal of 
the Technical College, Sunderland), emphasised the 
‘need for a reorganisation of our national system of 
education, and prophesied that the return of peace 
would compel the nation to deal with the subject. 
“Remarking that in the past we had been too prone 
to divorce the general education of a boy from the 
raining necessary for the efficient carrying on of his 


“chosen profession or trade, the author proceeded 


to comment upon the present provision of continued 
‘education for boys from elementary schools, and to 
urge the necessity for pre-apprenticeship training. 
mtinuing on thé necessity for some form of com- 
nr continued education, the‘ author said :— 
Three main methods have been suggested to 
‘encourage boys to continue their education both 
after leaving school and during their apprentice- 


ship:—(1) Persuasion. This, as we know from 
experience, only affects a very small minority of the 
total number of boys. (2) Employers making it a 
condition of service, or by offering rewards, such 
as money or other prizes, scholarships, and fees. 
The first is regarded as too drastic to be adopted 
by every employer and the second is non-moral, and, 
like persuasion,’is not a solution of the problem. 
(3) Compulsory time off to attend classes without 
deduction of wages. The advantages of this method 
are obvious :—(a) It does not reduce the supply of 
labour; (b) it does not reduce the family income; 
(c) it produces no undue strain on the boys. 

The author went on to say that in his judgment 
the evidence is overwhelming that the real basis of 
an effective system of continued education is com- 
pulsion in some form or other. Out of many 
reasons for this judgment he selected the 
following :— 

To leave the education of a young workman to 
the chance of finding suitable classes at hand, and 
to the possibility of his always being free to attend 
them regularly and punctually, is neither just to 
him nor provident of our resources. 

It is quite reasonable to demand that a boy should 
continue his education after leaving the compulsory 
elementary school in order that all the labour and 
public money that has been expended on him should 
not be wasted. -The State, for its own sake, takes 
him in hand up to about 14 years of age, and in its 
own interest it must continue to do so until he 
reaches manhood. 

A large proportion of the present attendance in 
existing classes is due to compulsion either by 
employers or parents. It is sometimes argued that 
compulsion makes unwilling students, and that only 
willing students can be helped; but good teaching 
methods will in most cases turn an unwilling student 
into a willing one. Mere compulsion is a failure, ' 
but compulsion plus good methods is a success. 

Boys cannot be compelled to work all day in the 
shops from 6 a.m. to 5 p.m., and then be expected 
to attend evening classes from 7 to 9 or 9.30. From 
5.30 a.m. to 7 p.m. is 13} hours, and it is no wonder 
that boys come tired and lethargic to classes after 
a long day of hard work and in many cases without 
sufficient interval for rest and refreshment. Experi- 
ence proves that the value of the work accomplished 
in evening classes is not commensurate with the 
labour or expense involved by the system of evening 
class instruction as at present established in this 
country. 

The only possible method is for the boys to attend 
classes in the daytime on two or three half days a 
week, and that attendance at these classes shall be 
regarded as part of the apprenticeship, and that 
there shall be no corresponding deduction in wages. 
It is only right and just that, if sacrifices have to be 
made to secure real continued education for these 
boys, the necessary sacrifice shall not be made solely 
by the boy. 

The five main principles to be observed in the 
organisation of a complete system of continued 
education are :—(1) Compulsion; (2) good schools 
and good teachers, who should be both trained 
teachers who have studied expert technical work 
and technical experts who have been trained to 
teach; (3) a combination of humanistic and voca- 
tional training; (4) instruction in the daytime to 
be regarded strictly as part of the apprenticeship, 
both as to hours and wages; (5) the ideal of such 
schools .should be the same as that of an elemen- 
tary. secondary, high school or university, viz.—to 
inculeate qualities of diligence, self-reliance, 
initiative, and real patriotism, and not merely to 
offer some form of vocational training. 
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agnesite. dead-burned magnesite is used for making refracto 
M z te materials, such as brick, or, in crushed form, the 


Magnesite is a natural form of magnesium carbon- 
ate that is fairly pure and free from other materials. 
It consists of a metallic element—magnesium—in 
combination with carbonic acid, or, as. usually ex- 
pressed, it is composed of magnesia, or oxide of 
magnesium 47.6 per cent., and carbon dioxide, 52.4 
per cent., and is split up into these two components 
by heating. Pure magMesite is commonly a white, 
very fine-grained porcelain-like rock, which is actu- 
ally minutely crystalline, but very fine and com- 

act. 

. Magnesite is found in many parts of the world, 
the deposits of commercial importance belonging to 
two principal and quite distinct types. The most 
widely distributed type is fine-grained massive 
magnesite, which occurs as vein deposits. This 
type is associated with basic intrusive magnesium 
rock, which, if somewhat altered, is generally called 
serpentine. To this class belong the deposits on the 
island of Eubcea, in Greece, practically all the de- 
posits in California, and deposits in many other 
parts of the world. 

The other form of magnesite is of sedimentary 
origin, or is found in immediate relation to sedi- 
mentary rocks, in which it occurs as a massive more 
or less coarsely crystalline rock resembling coarse 
dolomite or marble in texture, an extreme phase of 
the supermagnesian-dolomites. The deposits of 
Austria and Hungary are of this type, and perhaps 
also the deposits near Quebec, in Canada. 

Magnesite that has been calcined consists essen- 
tially of magnesia (magnesium oxide). In practice 
the process of calcining is carried out so as to manu- 
facture magnesia in two forms, which have quite 
different properties, namely, the ‘‘ caustic ” cal- 
cined magnesite and the ‘‘ dead-burned ’’ magne- 
site. These products are obtained by different de- 
grees of calcination of the raw magnesite. 

If the magnesite be heated at moderate tempera- 
ture (considerably below that required for fusion) 
in the furnaces commonly used for such purposes 
the dissociation of the magnesium carbonate into 
magnesia and carbon dioxide may be made fairly 
complete, but it may not render the residual pro- 
duct so inert to recombination as if it had been 
calcined at a higher temperature. In practice this 
more moderate heating, for the production of 
so-called caustic calcined magnesite, is so conducted 
that, although most of the carbon dioxide is driven 
off, from 8 to 8 per cent. is intentionally left com- 
bined in the residue. The calcined product then 
partakes somewhat of the properties of caustic lime, 
which is produced by similar heating of limestone, 
and, like lime, the magnesia is also susceptible to 
reaction with water and with carbon dioxide of the 
air. In this form magnesia also readily combines 
with certain other re-agents, such as magnesium 
chloride, and it is upon this latter fact that its 
important use in magnesia cement is based. 

When, however, the calcining is carried on at much 
higher temperature, essentially all moisture and 
combined carbon dioxide of the magnesia may be 
driven off, and the heating being carried beyond 
this point the material may be brought to incipient 
fusion. The product then obtained is known as 
dead-burned magnesite. Nearly all shrinkage due 
to the calcining is then taken up, and the product 
resulting is a very dense, fire-resistant, and chemi- 
cally inactive substance. It will not slake upon 
ordinary exposure as lime and caustic magnesia do, 
nor will it combine with chemicals for use as 
cement, although it has lately been found to be 
susceptible to change in contact with steam, The 


bottoms of open-hearth steel furnaces. 


Economy in Pattern-making. 


By James Edgar. 


Pattern-making costs are essentially so high that 
it. is impossible for the small foundry or engineering 
concern to equip a pattern-shop; and it is doubtless 
the growth in the number of these small jobbing 
engineering and foundry firms, consequent on the 
rise of the motor industry, which has caused the 
ey increase in numbers of jobbing pattern-shops. 

ut also larger concerns which have a pattern-shop 
well equipped are giving out a considerable amount’ 
of their pattern-making, and claim it is cheaper than 
having it done in their own shop. It surely reflects 
discredit on the management of their own concerns, 
because small pattern-making businesses are not 
usually provided with much machinery, and what 
they have is usually of a poor standard. We must 
also consider that the job-shop does not usually 
attract the best class of workman, because employ 
ment in these establishments is too irregular. We. 
have likewise to remember that a middleman’s profit 
must be made and an additional rent paid. Also, 
that while workmen steadily employed at a certain 
class of work become proficient in it, the workman in 
the job-shop is continually getting all varieties of 
patterns to make, a condition of things good for the 
craftsman, but directly bad for the employer. It 
must be admitted, however, that the job-shop gener- 
ally uses good timber. 

Waste is at the bottom of a good deal of the 
trouble. In the job-shop there is the» minimum of 
waste, whereas in the ordinary pattern-shop it is 
left to the workman to use any thickness of timber 
he cares. He despises dirty-looking ends, cuts twice - 
the amount necessary to avoid knots, and leaves 
useful stuff lying about the machines as scrap. In 
the job-shops it is not so. The man is told the 
thickesses required, and watch is kept that there 
is no loss. 

One of the most frequent causes of loss in the 
pattern-shops is the way in which boys are allowed ° 
to spoil job after job, and for the first few years 
are generally given work that a ‘‘ handy-man”’ 
could do. This is not so in the job-shop. The boy 
is an asset of importance there. He is trained to be 
useful and to be self-reliant from the day he begins 
his trade; he is as much concerned about spoiling 
timber or frittering away time as the journeyman. 
Nor must it be imagined that the boy—or man eithet 
—in a job-shop is sweated. There is no waste of 
time or material-—that is all. 

Another great factor in the cheap working of the 
job-shop is shop control. Many comparatively small 
pattern-shops have almost as many men in charge 
as there are actual workmen. The writer knows of 
one shop of forty men where there are seven fore- 
men and charge hands, and of other shops with 
seven or eight men and two foremen. Then the 
foremen in English concerns are often men who 
have been advanced, not because they have shown 
any organising ability, but chiefly by seniority. 

In the great majority of foundry and engineering 
pattern-shops there is no reason why the cost of 
pattern-making should not be much reduced, and 
the rather lame and self-condemnatory excuse that 
it is cheaper to get work done outside be abolished, 
by promoting young pushing fellows from the bench 
and adopting some of the methods of the AP 
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Non-Ferrous Notes. 


Brass Fittings.—A mixture which one writer recom- 
mends for brass fittings which have to be machined is: 
Copper, 85 per cent.; tin, 5 per cent.; lead, 5 per 
cent. ; zinc, 5 per cent. This is said to cast well and 
machine freely. 

Malleable Aluminium Alloy.—An alloy of aluminium, 
patented by W. A. McAdams in France, and which 
is described as a malleable alloy, consists of 80 per 
cent aluminium, 4 per cent. silver, 8 per cent. cadmium, 
and 8 per cent. tin. 

Aluminium and Cobalt.—Very little appears to be 
known about the effect of cobalt on the properties of 
aluminium. One writer claims that aluminium and 
cobalt are soluble in each other in all proportions, and 
that an alloy containing 9 to 12 per cent. cobalt is more 
easily worked and less corrodible than pure aluminium. 
The experience of others, however, does not bear this out, 
as an alloy aluminium 92 per cent. and 8 per cent. 
cobalt has been found to lack fluidity, and to be hard 
and brittle. With 3 per cent. cobalt the alloy was 
still rather short and both alloys were apparently 
very inferior to alloys of aluminium and copper in 
similar proportions. 

Gold-Coloured Bronze.—Many attempts have been 
made to imitate in bronze the colour possessed by gold, 
but so far none seems to have been successful. One so- 
called gold-coloured mixture consists of 90 per cent. 
copper and 10 per cent. zinc. It has very nearly a gold 
colour, although not as rich as pure gold or its alloys. 
It is used when an imitation of gold is required, and 
there are many purposes for which it can be employed, 
such as, for example, in the manufacture of cheap 
jewellery. Another mixture has the addition of a little 

tin, the composition being 90 per cent. copper, 9 per 
cent. zinc, and 1 per cent. tin. For the majority of pur- 
poses, however, the first-mentioned alloy answers equally 
as well and is generally employed. 

Tantalum in Nickel.—Tantalum does not come before 
the founder in the ordinary way, but one writer has 
recommended its use with nickel. The resistance of 
nickel to acids is said to be considerably increased by 
the addition of 5 to 10 per cent. of tantalum. An alloy 
of nickel with 30 per cent. tantalum, it is claimed, can 
be boiled in aqua regia or any other acid without de- 
terioration. The alloy is tough, easily rolled, ham- 
mered or drawn into wire. Combined with tantalum, 
nickel loses its magnetic , aoag and the alloy has the 
advantage over pure tantalum in that it can be heated 
in the open air to a high temprature without oxidising. 
It is produced by mixing the two metals in powdered 
form, compressing them under great pressure and 
bringing them to a high heat inacrucible or quartz tube 
ina vacuum. Obviously the uses of such an alloy would 
be only for 
tion alone rules it out for ordinary foundries. 

Tellurium.—This element (chemical symbol, Te; 
atomic weight, 127.5; specific gravity, 6.23; melting 
point, 451 deg. +1 C.) is closely related chemically 
to sulphur and selenium, and though in appearance 
wholly metallic, it is not classed among the metals. 
It is brittle and crystalline, and’ in colour is v 
much like unoxidised zinc; and it is so soft that it 
can be scratched with a hard finger nail. It is a rare 
element, though probably more plentiful than selenium, 
but, unlike pe ok sna it is found native in easily distin- 
guishable masses. Efforts have been made to use 
tellurium in bearing metals, but apparently without 
success. It has been used in colouring glass, to which 
it gives a peculiar reddish tint, and Samuel Wein has 
ee an alloy of aluminium, zinc, and tellurium. 

e claims that a mixture of 50 to 85 parts of 
aluminium, 49 down to 14 parts of zinc, and one-fourth 
to one part of tellurium makes an alloy that is superior 
to aluminium in. tensile and torsio strength. 

Bismuth.—This element (chemical symbol, Bi. ; 
atomic weight, 208; specific gravity, 9.67-9.90; melting 
— 270 deg. C.) is not a widely useful metal. Its 

rittleness prevents its use for anything which should 


cial purposes, as the method of produc. . 


be tough or malleable. It expands on solidifying from 
the molten condition, and on account of this property it 
has sometimes been used in type metal. it is used 
chiefly in medicine, for which it furnishes a considerable 
number of salts. Bismuth is extensively used in low 
melting point or cliché alloys, such as are used in the 
automatic sprinklers placed as a protection against fire 
in warehouses and stores, in fuses for electric wiring, 
and in solders. Its use in storage batteries is said to 
be prevented by its high price. A little is used in some 
bearing metals, while foundry pattern plates some- 
times contain a small peepestiolt in order that they shall 
give a clear definition of the pattern—a result obtained 
by reason of the expansion of bismuth on solidifying. 
Copper-Nickel-Vanadium Alloy.—A somewhat com- 
lex alloy, which it is claimed can be easily rolled, 
samo cast, stamped, and brazed, and which 
retains its ductility, is not corroded, is untarnishable 
under ordinary atmospheric conditions, and well resists 
most acids and sea water, was recently patented by 
C. R. Denton (Sheffield). The particular features appear 
to be the absence of lead, and the presence of vanadium 
and aluminium. The approximate composition of the 
mixture is as follows: pper, 86 parts; nickel, 15. 
parts ; vanadium, 1 part ; spelter, 12 parts ; tin, 7 parts ; 
aluminium, 1 part. The nickel and vanadium, together 
with 50 parts by weight of copper, are heated in a 
crucible, well stirred and mixed and brought to melting 
point. When properly molten, the remainder of the 
copper is added, and it is again brought to the molten 


condition. Fluxes added, the mixture is stirred, and 
the spelter is introduced, the whole being then heated’ 
to 2,000 deg. F. (about 1,100 deg. F.). The tin is added 


next and the mixing and heating repeated, until the- 
former temperature is. reached, when the aluminium is 
added. The whole mixture is then well stirred and 
heated to 2,000 deg. F., at which temperature it is 
ready for pouring. 

Copper-Lead Alloys.—These two metals do not pro- 
perly alloy to any appreciable extent, the lead separ- 
ating out as the metal cools and forming a separate 
layer if the cooling is protracted. The entectic com- 
position, or most readily melted alloy, is that 99.94 per 
cent. lead, and 0.06 per cent. copper, this melting at 
about 1 deg. C. lower than lead. and copper are 
partially soluble in each other when just liquid, but are 
quite insoluble in each other when just solid. The 
result is that when up to, say, 2 per cent. of lead is 
added to copper, it greatly weakens the latter, as it 
separates out and forms an almost continuous network 
around the copper grains. It is, therefore, interesting to- 
recall a process which L. Sempell (Duisburg, Germany) 
claimed to have invented two or three years ago, and 
for which he took out a patent in this country. His 
method was to pass hydrogen iodide through the molten 
mixture. To produce an alloy composed of 100 kilo- 
grammes of lead and 50 kilogrammes of copper, about 
50 litres of gas containing (say) 30 per cent. of hydro- 
gen iodide and 70 per cent of inert gas, was passed 
through the bath for 5 minutes. A harder final pro- 
duct was claimed to be obtained if the passage of the 
gas was continued for,a longer period. The process 
does not seem to have found practical application. 

Preventing Oxidation During Annealing.—A method 
of preventing oxidation on the surface of metals during 
the annealing operation, which was patented by J. F. 
Thompson and E. S. Seelye in America, was based on 
the claim that when a fusible halogen salt of an 
alkaline or*an alkaline-earth metal is mixed with a 
base and spread on the article to be annealed, during 
the annealing operation, the article will not oxidise. A 
typical operation of the process was described as 
follows :—To boiling water is added calcium chloride: 
to form a saturated solution of calcium chloride. The 
mixture is emulsified by adding ground fluorspar 
(calcium fluoride), and the result is a thin paste. To 
this may be added more water for thinning. The 
fom is applied to the article to be annealed either 

y dipping or with a brush. When the article is 
heated, its surfaces are kept free from oxidation, and 
after annealing the paste can be washed, rubbed, or 
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brushed off, and the surfaces of the article are found 
in substantially the same condition as before anneal- 
ing. Two parts of fluorspar to one part of calcium 
chloride were given as typical proportions, the calcium 
chloride being the active agent and the fluorspar being 
the base which retains the calcium chloride on the 
surface of the article when the calcium chloride fluxes 
from the heat during the annealing process. The pro- 
portions may be varied within certain limits, and any 
material may be used instead of the calcium fluoride 
which will act as a suitable vehicle for the active 
agent. 

_Red Brass and Porosity.—One of the most provoking 
difficulties encountered: in making red-metal castings, 
says ‘‘ The Brass World,” is to have them s ngy. 
There is no doubt that deoxidisers, chief of which is 
papers, do much to prevent the porosity trouble, 

ut they are not infallible. It can usually be assumed 
that porosity originates at the furnace, because the 
price of successfully producing clean sound castings 
is eternal vigilance in melting the metal. The metal 
itself has a great affinity for oxygen, therefore it must 
be kept covered at all times veh melted or melting. 
Sulphur is also present and is absorbed by the etal. 
and coming into contact with the copper oxide, takes 
the oxygen from the latter, forming sulphur di-oxide, 
which is a gas easily retained to assist in the process 
of turning the castings into a sponge. The sulphur 
really acts as a deoxidiser, but it is a very poor one 
to use in brass-foundry operations. A little oxide 


of manganese and salt mixed with the charcoal used 


for melting is a great help in preventing porosity, as 
some manganese is reduced which removes both 
sulphur and oxygen. The use of fluxes that melt and 
cover the surface of the metal is also justified, as 
they protect the metal from the furnace gases. The 
manner in which the crucibles are filled with metal 
should also be carefully watched. It may not be 
impossible to make good metal and have the pot 
swimming full, but it is not an easy matter by any 
means, as there is no room for the charcoal or other 
protective covering. Also the mixture cannot be 
properly stirred in, and the composition of the metal 
will vary from heat to heat as the tin or other white 
metal which is added melts and overflows the crucible 
when an attempt is made to stir the metal. 
Selenium.—Selenium (chemical symbol, Se) is one of 
the rare elements. Its atomic weight is 79.2, and its 
specific gravity in the liquid or amorphous form is 4.26, 
and in the metallic form 4.8. The amorphous form 
becomes soft at 40 to 50 deg. C., the red crystalline 
form melts at about 170 deg. C., and the metallic form 
at 217 deg. C. Selenium was discovered by Berzelius 
in 1817 in a deposit in the lead chambers of a sulphuric 
acid plant at Gripsholm, Sweden. The acid was made 
from sulphur that had been distilled from Falun sul- 
phides—mostly pyrite, though including a little copper, 
lead, zinc, and tin sulphide, and probably some arseno- 
pyrite. Selenium is still obtained as a by-product, 
though from sources not at that time known—the anode 
muds formed in the electrolytic refining of copper. 
Selenium, as ordinarily placed on the market, is an 
amorphous brilliant black substance looking much like 
pitch or one of the asphalts. In very thin fragments it is 
translucent and ruby red, and in fine powder it is red- 
dish. It is sold in small pigs, in sticks half an inch 
thick and about 4 inches long, and in a fairly coarse 
powder. It is soluble in carbon bisulphide. Selenium 
may be obtained as a red crystalline substance includ- 
ing, perhaps, two closely allied forms, also soluble in 
carbon bisulnhide. A ‘third form, metallic selenium, is 
insoluble in carbon bisulphide, and is in stable form. 
Metallic selenium conducts electricity when exposed to 
light, but when the light is cut off its electrical resist- 
ance is greatly increased. The element has been most 
largely used in making glass, to which it gives a red 
colour, but the property possessed by metallic selenium 
of increasing resistance to an electric current with de- 
crease of licht has been the basis of many electrical 
inventions. Selenium is used in instruments for measur- 
ing the Roentgen rays used in therapeutic applications ; 
in a form of Wheatstone bridge, and for other purposes. 


Characteristics of Arsenic.—Arsenic has for so long 
been regarded as an enemy to the copper user that 10 
is interesting to review its properties. it is an element 
(chemical symbol As) which is generally classed among 
the non-metals, though it has some of the characteristics 
of a metal. Its appearance and lustre are metallic, and 
it forms with several metals*’compounds which, though 
brittle, correspond to true alloys, such as hard lead, a 
compound of arsenic and lead, and several varieties of 
speculum metal, but the addition of arsenic to most 
metals makes an alloy which is too brittle. Arsenic is 
electrically positive and is a good conductor of elec- 
tricity and of heat. Its atomic weight is 74.96, and its 
specitic gravity (crystallised) 5.73. Its melting-point 
under pressure is 500 deg. C.; if heated at ordinary 
atmospheric pressures arsenic volatilises without melt- 
ing. On freshly exposed surfaces arsenic is steel grey, 
but it soon becomes tarnished and blackened, possibly 
by the formation of a suboxide, and then changes to the 
white arsenious oxide, As,O,—the ‘“‘arsenic’’ of com- 
merce. Most of its soluble compounds are highly poi- 
sonous. In most of its mineral combinations and in all 
of its 90 oxygen-bearing minerals, except the sim le 
oxides, arsenic acts as an acid-forming element. e 
only minerals in which arsenic may be considered to 
act as a base are the sulphides and possibly the oxides. 
The number of arsenic minerals—that is, the minerals 
of which arsenic forms either a major or a minor con- 
stituent—is very large, 130 or more, the exact number 
depending on the strictness with which definitive lines 
are drawn. As the known minerals number about 1,100 
it will be seen that nearly 12 per cent. of them are 
arsenic bearing. White arsenic is used principally in 
glass-making. Elemental or “ metallic ” arsenic is used , 
only in shot making, and only a few tons a year are 
consumed. It is said to make the shot rounder and 
harder. According to Outing, arsenic is in part re- 
placing antimony in making “* chilled shot,’’ on account 
of the increased price of antimony due to the European 
war. 

Re-melting Gunmetal.—It is not infrequently found 
that certain alloys are improved by twice melting 
before being poured into castings. ‘This is partion? 
the case with Admiralty gunmetal, i.e., Cu. 88, Sn. 10, 
Zn. 2. The improvement effected seems to result from 
the better mixing of the constituents, and, of course, 
is only secured if the re-melting is so conducted that 
the metal does not materially oxidise in so doing. Some 
tests on the re-melting of this alloy were recorded by: 
a writer in ‘‘ The Brass World,’ and the following 
is a summary of the results :— 


| First melt. | Second melt, 
Composition :— 
i... 10387 
0.04 0.04 
Tests :-— | 
¥ Diameter of test bar, inch La 0.798 0.798 
Broke at, Ibs... 14,400 17,400 
Tensile strength, Ibs. sq. in. 28,800 34,800 
Elongation, per cent. in 8 in. 10.2 15.5 
Reduction, per cent. of area 10.6 14,2 


The above results were obtained on brass cast m 

reen sand. The length was 13} in., and the diameter 
it in., the bar being turned down in the middle for a 
length of 10 in. toa diameter of 0.798m. A further bar 
of the same diameter, of twice-meltei metal fave 
still higher results, as follows :—Broke at 19,500 bs. ; 
tensile strength, 39,000 lbs. sq. in. ; elongation in 8 in., 
17 per cent.; reduction of area, 20.4 per cent. The 
fractures of the bars which were only once melted 
showed a rather coarse, | wage structure which con- 
tained fine blowholes. he metal which had been 
melted twice showed no blowholes and the. structure 
of the fracture was finer grained and less crystalline than 
that which had been melted only once. The variation 
in the physical characteristics of the two test bars that 
had been melted twice was explained by the experi- 
menter as being due to difference in the pouring 
temperature. 
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Trade Talk. 


Tue Danish GovERNMENT has issued a proclamation 
prohibiting the export of iron. Vee 

Vickers, Luwirep, are endowing a lectureship in 
Russian at the University of Sheffield. 

Tue Eciiton Suica Brick Company, Limited, have 
removed to 45, Renfield Street, Glasgow. 

Tue Coniston Copper Minzgs, which were closed down 
at the beginning of the war, have now been reopened. 

Tue Bourpon Ow Gas Furnaces, LimireD, are being 
Fogg up voluntarily, with Mr. 8. C. Pratt as liqui- 

ator. 

Tue Swedish Government has prohibited the export 
of raw and manufactured antimony and platinum and 
molybdenum. 

Mr. W. H. Patcuert has removed from Caxton 
House, Westminster, London, 8.W., to 64, Victoria 
Street, 8.W 

A meetinc of the shareholders of the Victoria Iron 
and Steel Company, Limited, will be held at Airdrie, 
on April 6, to receive the liquidator’s report. 

THERMT, have removed their registered 
offices to new and commodious premises recently erected 
at their works at 675, Commercial Road, London, E. 

Bartow & CurpLow, LimiTED, are now occupying 
their new works in Grafton Street, Pendleton, Manches- 
ter, which have been named the Pendleton Gear Works. 

Mr. T. R. Grsson, carrying on business under the 
style of Thomas Gibson & Son, Bainfield Iron Works, 

est Fountainbridge, Edinburgh, is reuring from busi- 
ness 


Messrs. A. HamsBurcer and J. G. Repcrave, metal 
refiners, 67 and 68, Darwin Street, Birmingham, 
trading as the Acton Metal Company,/| have dissolved 
partnership. 

An order has been made by the Government for the 
winding-up of the Australian Metal Company, Limited, 
2, Metal Exchange Buildings, Leadenhall Avenue, 
London, E.C 

Tuere is every possibility that the Cyfarthfa Iron & 
Steel Works, after having been closed for many years, 
will be re-opened at an early date, providing sufficient 
labour is available. 

THe Montanta Company, LimiTED, is 
being wound up voluntarily. Mr. F. W. Stephens, 
Salisbury House, London Wall, E.C., has been 
appointed liquidator. 

A MEETING of the members of the British Manu- 
facturers’ Association, 1915, will be held at the Cannon 
Street Hotel, London, E.C., on Wednesday, April 5. All 
manufacturers are invited. 

‘Tue shareholders of Walker, Maynard & Company, 
Limited, decided on March 2 that the company be 
wound up voluntarily. Mr. F. McBain, of Middles- 
brough, was appointed liauidater. 

HE new works at Lifford, near Birmingham, of 
Frederick Mountford, Limited, Granville Street, Bir- 
mingham, are now approaching completion, and should 
be in operation in a few months’ time. 

y On March 11 Dr. W. H. Hatfield, of Sheffield, 
lectured to a meeting of the Rotherham Technical 
Engineering Society on the subject of ‘‘ Cast Iron.”” Mr. 
E. H. Saniter, the president, occupied the chair. 

THe partnership heretofore subsisting between 
Messrs. C. A. Ryder and H. B. White, engineers’ 
merchants, 16, John Dalton Street, Manchester, under 
the style of Ryder & White, has been dissolved. 

Tue Pzarson-Pace Company, Limirep, general brass 
founders, whose head offices are at Ernest Street, 
Holloway Head, Birmingham, have entered into posses- 
sion of the Ileene Works, Sherlock Street, Birmingham. 

Brotuers, Liuirep, have found it 
necessary to still further enlarge their Bo’ness works. 
The firm, who have extensive contracts for horseshoes, 
intend installing gas furnaces insteAd of the usual 
amith’s forge. 

Tue firm of W. G. Brown & Sons, engineers, 216, 
Old Shettleston Road, Shettleston, Glasgow, of which 
Mr. W. G. Brown, Mr. A. 8. Brown and Mr. T. 
Brown were the sole partners, has been dissolved. Mr. 


W. G. Brown will continue the business in his own 
name. 

Tue Lumspen Macuine Company, Liwirep, Alexan- 
dra Works, Gateshead-on-Tyne, have built an extensive 
new works in Hawkes Road, Gateshead. {t is pro- 
posed to still retain the Alexandra Works, but the head 
offices of the company will be transferred to the new 
works. 

Tue Minister oF Munitions announces that he nas 
made further orders under Section 4 of the Munitions 
of War Act, 1915, under which 26 additiona) establish- 
ments have been declared controlled establishments. A 
total of 3,078 establishments nas now been declared as . 
controlled. 

Tue partnership heretofore subsisting between 
Messrs. F. E. Good and B. V. Marriott, carrying on . 
business as electrical and mechanical engineers, at 
4, Chesterfield Street, Nottingham, under the style of 
Good, Marriott & Company, has been dissolved. Mr. 
Marriott continues the business. 

Messrs. A. Brypg & Company, of the Wallace Steel 
Works, Sheffield, are supplying their ‘‘ Crutch Brand”’ 
of tool steel, etc., to the Middlesbrough Corporation, 
during the twelve months ending March 31, 1917. The 
firm have held this tool steel contract for some years 
now, and supply all departments of the Corporation. 

Tue partnership heretofore subsisting between 
Messrs. é R. Townsend and R. C. Turner, engineers, 
Wellesley Works, 49-51, Wellesley Street, and 70, 
Farm Street, and 57 and 58, Great Charles Street, 
Birmingham, under the styles of Townsend & Com- 
pany and the Wheeler Foundry Companies, has been 
dissolved. 

Tue Execrro-Frex Street Company, Limirep, of 
Newcastle-on-Tyne, are making very extensive additions 
to their works at Dunston-on-Tyne. The new melting 
shop and foundry will cover a floor space equal to three 
times that of the whole of the present works. When 
the new shop is finished the present melting shop and 
foundry will be converted into the fettling and machine 
shop, and the other existing buildings into auxiliary 
shops. 

Dr. Appison, replying to Mr. W. Thorne on March 
16, said that certain complaints had been brought to 
notice of Belgians of military age working in the en- 
gineering shops in different parts of the country. Active 
steps were being taken by the Belgian Government, in 
conjunction with the British Government Departments 
concerned, to secure that single workmen who were not 
engaged in skilled work in munitions factories, and 
who were covered by the Belgian military law, should 
be called to the colours. : 

In reply to a question in the House of Commons, 
addressed by Mr. Anderson on March 21, Dr. AppIson 
said that a certain number of soldiers had been released 
from the colours to work as iron moulders, but none 
of them had been sent to F. Brotherhood, Limited. The 
work of moulders was specialised to a very high degree, 
and the fact that 200 such men were on the unemployed 
funds of their society did not imply that those indi- 
viduals would be suitable for the particular vacancies 
filled by workmen withdrawn from the Army. 

Sr Atrrep Hopkinson, who presided over a sitting 
of the General Munitions Tribunal at Sheffield on 
March 11, issued a warning. He said that employers 
must make inquiries before engaging fresh men at this 
time. It was unfair on the men not to do so, as it 
tempted them to make false statements about them- 
selves concerning their action, which, in these days, 
was a criminal offence. It was unfair to the controlled 
firms, who had all their work to do to get through 
their contracts. In future if employers were careless 
in this respect it would be necessary for the court to 
inflict very heavy penalties. 

Str P. Macnus having raised the subject of technical 
instruction, in the House of Commons last 
month, Mr. Hersert Lewis -replied that the 
Education Board had not promised that it would not 
in any case reduce the grant to a school during the 
war. It had been faced by the urgent need of economy, 
by which he meant thrifty management. not the cutting 
down of education in any vital part. The Board were 
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strongly convinced of the importance of maintaining 
the standard of technical instruction under war con- 
ditions, and developing that instruction to the highest 
possible point as soon as the pressure of external cir- 
cumstances was reduced. 

Tue Counci, or THE RoyaL Sociery announce that 
an unmarried chemist of military age entitled to 
exemption as an analytical, consulting, or research 
chemist should, unless he was attested before March 2, 
lodge a claim for exemption with the local tribunal. 
Men who have been attested should lodge their claims 
for exemption with the recruiting officer or local 
tribunal when called up for enlistment. When such 
claims are not admitted, a communication, stating all 
material facts in favour of the disputed claim, should 
be addressed to the secretaries of the Royal Society, 
Burlington House, Piccadilly, London, W. 

THe Counci, OF THE CLEVELAND INSTITUTION OF 
Enorneers has decided to accept the offer of Dr. J. E. 
Stead, of £500 as the nucleus of a fund for the estab- 
lishment of a research laboratory at Middlesbrough, 
and the scheme is to be pushed forward. A small com- 
mittee has been appointed for the purpose of consider- 
ing ways and means whereby the project can be suc- 
cessfully carried out and the necessary financial assist- 
ance secured. It will be remembered that Dr. Stead 
estimated that the initial cost of the laboratory would 
only be a few thousand pounds, and that the annual 
cost of maintenance would amount to about £500, 

THe annual dinner of the Smethwick Branch of the 
Friendly Society of Ironfounders was held on Satur- 
day, March 4, Mr. W. J. Vaughan (president) in the 
chair. The toast of ‘‘ The Friendly Society of Iron- 
founders ’’ was proposed by Mr. Evan Gwynne, who 
said that the society was practically the oldest trade 
union in the kingdom. Mr. A. Burton, who replied, 
urged the members to continue making provision for 
the slump which is sure to come after the war. Their 
society had seen the wisdom of paying extra contribu- 
tions while the members were in full employment, 
instead of leaving it to the fewer members in employ- 
ment when trade was bad. 

Durinc the last few months efforts have been made 
by the Minister of Munitions to fix, by agreement 
with makers, a maximum price for Scotch hematite 
pig-iron. The price of £6 2s. 6d. per ton was sug- 
gested some time ago; but was not acceptable to the 
makers in consequence of the conditions then prevail- 
ing, and the market price has since advanced to 140s. 
per ton f.o.t. The makers again discussed the matter 
with a representative of the Ministry of Munitions 
in London on March 9, and though no definite infor- 
mation is available as to the result of the conference, 
it is understood that under certain conditions, which 
have not been disclosed, the maximum price was fixed 
at £6 2s. 6d. per ton. 

THE output of pig-iron, sleepers, chairs, pipes and 
other castings at the works of the Bengal Iron & Steel 
Company, Limiteu, has largely increased during the 
last 12 months, while the ore workings have developed 
satisfactorily. The new electric power house, the new 
roof over the pig bed, with: overhead travelling crane, 
and.the new turbo blower have all been put into opera- 
tion, and the new sleeper. foundry and general stores 
are nearing completion. A 250-kilowatt generating set 
for the power house has been purchased, and will 
shortly be shipped. A fourth blast furnace and two 
hot-blast stoves are under construction, and will, it is 
hoped, be ready for use about the end of the current 
year. 

AN arrangement has been completed by which the 
bulk of the shares in the Celtic Collieries, Limited, 
are secured by a number of Cardiff gentlemen. The 
intention is that the present board of directors will 
retire, and the control of the collieries will be taken 
over by a board consisting of Lord Rhondda (chair- 
man), Messrs. H. S. Berry, J. P. Cadogan, C. P. 
Hailey and E. Plisson. The sale of the coal will be 
in the hands of Lysberg, Limited, who are also 
agents for the Glamorgan Coal Company, Limited, the 
Pitwood Syndicate, Limited, the Chargeurs Frangais, 
and a number of other companies. The Celtic Col- 
lieries, Limited, formerly known as Elder’s Collieries, 


Limited, work the Garth and Maesteg Pits at Llian-° 


gynwyd, near Maesteg. The company was incorporated 
6 years ago, but until 1910 met with little success. 


Tue CONTROLLER OF THE FOREIGN TRADE DEPARTMENT © 


desires to call the attention of houses engaged in 
foreign trade, to the Royal Proclamation published’ 


in the ‘‘ London Gazette,” containing a statutory list of ' 


firms of enemy nationality or association with whom 
all dealings by persons carrying on business in this 
country are prohibited. This list will be supplemented 
and revised from time to time. Transactions with 
persons on the statutory list are prohibitéd subject to 


the same penalties as transactions with firms in enemy ° 


countries, except in cases where a general or special 


licence has been granted, permitting the transaction. - 
Any application for a licence should be addressed to: 


the Controller, Foreign Trade Department, Lancaster 
House, St. James, 8.W. 
licences it is requested that the following partic 
may be given in each case: (1) The name and address 
of the applicant; (2) the name and address of the 
buyer ; (3) the date of the order of the goods; (4) the 
nature of the goods in question; (5) the prospective 
date and port of shipment ; if ready for shipment marks 
and numbers should be given, and the name of the 
actual consignee; (6) whether the goods are seasons 
goods, and, if so, when the season for them commences ; 
(7) all other current orders from the same buyer. The 
envelope should be marked ‘‘Application for licence.” 
On March 13, the new ‘Technical College at Cardiff, 
which has been erected at a cost of over £60,000, was 
formally opened by the Lord Mayor. Amongst those 
paar at the ceremony were:— Lord Pontypridd, 
ord Rhondda, Sir William Crossman, Mr. J. Herbert 


In making application for - 


Cory, M.P., Mr. (high-sheriff), Colonel 


C. 8. Denniss, Mr. J Thomas, Mr. Lovat- 


Fraser, Mr. George David, Mr. C. Jones, Mr. A. John- , . 


son, Mr. H. Farr, Principal E: H. Griffiths, and Mr. 
C. H. Priestley. At the luncheon which followed, 


Lord Rhondda, replying to one of the toasts, remarked ; 


that the character and capacity of a man depended 
on his inherent brain 


in which he was brought up. The college would pro- 


—_ and on the environment , 
t 


vide the proper environment, and that would be a’: 


tremendous asset upon which to build high hopes of 
the future work of the college. It is interesting to note 
that since the Cardiff Technical School was reorganised 
in 1908, each year has brought its increase. The 


number of students has doubled, and the number of ; 


student hours has increased four-fold. The grants 


earned compared as follows :—1907-8, £2,082; 1913-14, | 


£4,103; 1914-15, £4,229. There were 6,000 students 
under the Cardiff technical system. The new building 
will facilitate the work by gathering into one commo- 


dious centre the classes which have been distributed | 


among seven distinct buildings. 
form of three sides of a square, the fourth being re- 
served for future extension when necessary. Two 
rows of workshops, top-lighted, have been erected in. 


The building is in the , 


the area between the north and south wings and . 
ago to them, while the assembly and examination © 


all binds all together. ; 

In issuing badges for the purpose of protecting the 
indispensable labour of firms engaged on important 
War Office contracts, the Army Contract Department 
has never lost sight of the importance of securing every 
available man for the Army; and on the institution of 
the Derby scheme of group enlistment the policy of 
badging was to a great extent abandoned, except in 
certain special cases, in favour of an alternative system 
of protection, which was thought likely to yield a 
larger number of recruits. Under this alternative 
method, firms applying for badges were urged to in- 
duce their employés to attest under the group system, 
with the assurance that they would have an opportunity 
of appeal at the time of calling up. and that the cases 
of their indispensable men would be carefully con- 
sidered by the local tribunal. A very large number of 
firms have adopted this policy. and have received a 
letter which they could show to the tribunal stating 
that they held important War Offfte contracts, the exe- 
cution of which must not be jeopardised, bul at the 
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same time emphasising the point that the indispens- 
ability of any particular individual must be determined 
by tne tribunal. At the present time a systematic in- 
spection is being carried out as rapidly as possible of 
firms whose employés have received badges, with a 
view to withdrawing any which may be found to be no 
longer required; and the inspectors are instructed to 
pay special attention to the necessity of withdrawing 
badges from eligible single men in all cases where they 
can be replaced by men over age or otherwise dis- 
qualified for service or by women. As it has been sug- 
gested that the issue of the letter referred to above 
may have led the tribunals to adopt a too liberal policy 
of exemption, all firms to whom this letter was sent 
are also being visited in order to make sure that only 
men avis I indispensable for war work have been 
put back. The issue of further badges is being limited 
to cases in which the Department has satisfied itself 
by investigation as to the indispensability of the in- 
dividuals for whom protection is asked. 


Speculation in Metals. 


At the beginning of last month the Government 
issued a new regulation designed to put an end to 
transactions in the nature of speculation in metals which 
are or may be required for war munitions. It is an 
addition to Regulation 30a, under the Defence of the 
Realm Act, and is in the following terms :— ; 

808. It shall not be lawful for any person, on his 
own behalf or on behalf of any other person, to sell or 
buy or to offer to sell or buy— 

(a) any of the following metals :—Iron (including 
pig-iron), steel of all kinds, copper, zinc, brass, lead, 
antimony, nickel, tungsten, molybdenum, ferro-alloys, or 

(b) any other.metal which may be specified in an 
Order of the Admiralty or Army Council or the 
Minister of Munitions as being a metal required for 
the production of any war material, unless in the case 
of a seller the metal to be sold is in the possession of 
the seller or is in the course of production for him, or 
in the case of a buyer the purchase is made for or on 
behalf of a consumer. 

(c) Provided that it shall be lawful for the Admiralty 
or Army Council or the Minister of Munitions by order 
to exclude from the provisions of this regulation any 
of the metals above mentioned, and whilst any such 
order remains in force this regulation shall have effect 
as if such metal were not mentioned therein. 

An official explanation of the new regulations was 
issued later as follows :—The ,Ministry of Munitions 
wishes it to be clearly understood that the object of 
this reyulation is to stop speculation in metals generally 
and not to restrict legitimate trading. In view of the 
representations which have been made to the Ministry 
of Munitions, the following particulars are published 
for general information and guidance :— 

1. The regulations will not be enforced in the case of 
purchases made outside the United Kingdom 
until the metal actually reaches this country. 

2. Export orders and sales to Allied or neutral 
countries through authorised channels will be 
treated as consumers’ orders. 

3. It is permissible for merchants, warehousemen 
and retailers to replace metals sold after 
March !, 1916, by the purchase of an equivalent 
quantity of the same metal, but not more, 
although the metal so purchased may not be the 
metal actually delivered against the sale. 

4. Transactions will not be permitted except under 
special licence from the Ministry of Munitions 
in the following :—Scrap from high speed steel, 
scrap from copper, scrap from brass. Trans- 
actions in other scrap metals do not require a 
licence. 

5. Consumers may buy for their own consumption 
only. 
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Munition Tribunals. 


The Special Arbitration Tribunals which the 
Minister of Munitions is empowered to constitute by 
Section 8 of the Munitions of War (Amendment) Act, 
1916, have now been set up. 

These tribunals will deal with differences arising in 
connection with the exercise of the powers given to the 
Minister by the new Act in respect of the wages, 
hours, and conditions of employment of women or of 
semi-skilled and unskilled men. 

Under Section 6 of the amending Act where female 
workers are employed on or in connection with muni- 
tions work in establishments in which leaving certifi- 
cates are necessary, the Minister has power by order 
to give directions as to the rate of wages, as to the 
hours of labour, and as to the conditions of employ- 
ment of these females workers. The Special Arbitra- 
tion Tribunal, to which differences relating to these 
matters may be referred, has been constituted as 
follows :—Mr. Lynden Macassey, K.C. (chairman), 
Mr. Ernest Aves, Mr. F. S. Button, Miss Susan Law- 
rence, Mr. Allan M. Smith, and Mrs. Streatfeild. 

Under Section 7 of the amending Act the Minister 
may by order give directions as to the rate of wages 
or the hours of labour or the conditions of employ- 
ment of semi-skilled and unskilled men employed in a 
controlled establishment on munitions work of a class 
which before the war was customarily undertaken by 
skilled labour, and in the same way he may give direc- 
tions as to the time rates paid for the manufacture 
of the complete shell and fuses and cartridge cases in 
a controlled establishment in which this manufacture 
was not customary before the war. 

_ The Special Tribunal to deal with differences arising 
in connection with these matters consists of Mr. 
Lynden Macassey, K.C. (chairman), Mr. Charles 
Duncan, M.P., Mr. W. H. Hutchinson, Mr. Allan M. 
Smith, and Mr. J. C. Ward. 

_ An additional function of each of these Tribunals 
is to advise the Minister, on being consulted by him, 
as to what directions he should give in respect of the 
matters specified above. 

The chairman and three other members of the 
Tribunal form a quorum, and in case of equality of 
voting the chairman has a second vote. 


Trade After the War. 


The President of the Board of Trade has decided to 
appoint Committees to consider the position of certain 
important British industries after the war, especially in 
relation to international competition, and to report what 
measures, if any, are necessary or desirable in order 
to safeguard that position. 

The following Committees have been constituted : 


For tHe Iron, STEEL, AND ENGINEERING 
INDUSTRIES. 

Sir Clarendon Hyde (chairman), 

Mr. A. Balfour, 

Sir Hugh Bell, Bart., 

Mr. A. J. Hobson, 

Sir Hallewell Rogers, and 

Mr. Douglas Vickers. 


For THE SHIPPING AND SHIPBUILDING INDUSTRIES. 
Sir A. A. Booth, Bart. (chairman), 
Professor W. S. Abell, 
Sir Archibald Denny, Bart., 
Sir Edward Hain, 
Captain H. B. Hooper, 
Mr. James Readhead, and 
Mr. Oswald Sanderson. 


All communications relating to these Committees 
ey Pg addressed to Mr. Percy Ashley, the Board 
of Trade. 
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Deaths. 


Mr. R. M. McDoveatt, of the firm of John Miller & 
Company, Glasgow Copper Works, Glasgow, died on 
March 12, in his 71st year. . 

Mr. W. S. Laycock, of the firm of W. S. Laycock, 
Limited, and Cravens, Limited, Sheffield, has died at 
his residence, Oakbrook, Fulwood. 

Tue death took place on March 4 at his residence, 
Hare Street, Rochdale, of Mr. Richard Spencer, at the 
age of 68. He was managing director of the Britannia 
Ironworks, Rochdale. 

Tue death has occurred at Sevres, Paris, at the age 
of 71, of Mr. T. C. Hounsfield, who for upwards of fifty 
years has been the sole representative in that city of 
William Jessop & Sons, Limited, Sheffield. 

Mr. Perer Harper, senior, one of the original 
partners of the firm of Harper & Company (now 
Harpers, Limited), engineers, Aberdeen, died on March 
7, aged 80 years. The deceased, who was a native 
of Turriff, had been connected with the engineer- 
ing firm which bore his name for many years. 

Mr. A. Wart, chairman of the firm of Messrs. 
Fullarton, Hodgart and Barclay, engineers and iron- 
founders, Paisley, has died at his residence, Inchcape, 
Mansion House Road, Paisley. He was in his seventy- 
sixth year. Mr. Watt, who was a native of Arbroath, 
entered the service of the firm forty-six years ago. He 
was then employed in the capacity of a foreman, and 
subsequently became a partner. 

Tue death has taken place at his residence, West- 
holme, Chapeltown, near Sheffield, of Mr. William 
Barraclough, late secretary to Newton, Chambers & 
Company, Limited, Thorncliffe Iron Works, near Shef- 
field, at the age of 77 years. He entered the offices 
when a boy, and enjoyed the confidence of the directors 
until his retirement in 1909. 

Mr. T. Turner, J.P., died at Scofton House, Work- 
sop, on March 18. The deceased was formerly a 
prominent cutlery manufacturer in Sheffield, and was 
Master Cutler upwards of forty years ago. Mr. Turner, 
who was 87 years of age, was for many years head 
of the firm of Thomas Turner & Company, cutlery, file 
and steel manufacturers, Suffolk Works, Suffolk Road. 

Mr. W. H. Luioyp died on March 13 at his 
residence, Hatch Court, at the age of seventy-six. 
Mr. Lloyd was the youngest son of the late Mr. Samuel 
Lloyd, ironmaster, Wednesbury, and a brother of Mr. 
Samuel Lloyd, of Farm, Sparkbrook. He was one of 
the founders of the Weldless Steel Tube Company, 
Limited, and engaged in business at Wednesbury for 
the greater part of his life, but retired about fifteen 
years ago. 

THe death took place on March 18 of Mr. J. T. 
Hogg, head of the firm of Messrs. J. T. Hogg 
& Company, engineers, iron and brass founders, 
Barry Dock. The deceased went to Cardiff from the 
Tyne district many years ago, and joined Mr. J. F. 
Proud in an engineering business at the Docks. Subse- 
quently a branch was opened at Barry Dock, of which 
Mr. Hogg became proprietor. 

Mr. E. Hanpcock, Cardiff, has died after an illness 
extending over several months. In addition to being 
a@ prominent ship owner, the deceased was a director 
of the Cardiff Channel Dry Docks and Pontoon Com- 
pany, Limited, the Bute Shipbuilding, Engineering, 
and Dry Dock Company, Limited, the Barry Graving 
Dock and Engineering Company, Limited, the Mer- 
cantile Pontoon Company, Limited, and the Tredegar 
Dry Dock and Wharf Company, Limited. 

Tue death occurred at Rosemond, Westoe, of Mr. 
G. T. Grey, former mayor of the borough, and head 
of the Holborn Engineering Works. Several weeks 
ago, while superintending work his men were doing 
on a vessel at Sunderland, Mr. Grey was severely 
scalded, and since then has been under medical treat- 
ment at his home. He appeared to be making satis- 
factory progress, but had a sudden relapse, and expired 
shortly afterwards. The deceased was about 65 years 
of age. In 1882 he established the business, which 
later developed into the Holborn Engineering Works. 


Personal Paragraphs. 


Mr. W. N. Barngs, of Elsinore, Yeovil, has been 
elected a director of Petters, Limited, of Yeovil. 

Tue late Mr. T. Clarke, of the firm of Thomas 
Clarke & Sons, Bridge Foundry, Attercliffe, left 
£19,289. 

Tue late Mr. Z. Merton, a director of Henry R. 
Merton and Company, Limited, left estate valued at 
£149,865 gross and £121,889 net. 

THe Frienpiy Society or Ironrounpers has decided 
to present Mr. Arthur Henderson, President of the 
Board of Education, with his portrait in oils. 

Mr. C. A. Cocnrang, chairman of Cochrane & Com- 
pany, Limited of Middlesbrough, has been elected as 
the Liberal member for the Parliamentary vacancy 
at South Shields. 

Mr. W. A. Scorr, works manager of Bruce Peebles & 
Company, Limited, Edinburgh, has been the recipient 
of a presentation from the officials and men on the 
occasion of his marriage. 

Mr. BertTraM, of the despatching and receiv- 
ing department, who has completed 50 years’ service at 
the Woolwich Works of Siemens Brothers & Company, 
Limited, has been the recipient of presentations from 
the directors, officials, and men. 

Mr. A. G. Foster, the general manager of Craven’s, 
Limited, Darnall, who is leaving Sheffield, after five 
years’ stay, to take up a position with Clayton & Shuttle- 
worth, Limited, of Lincoln, has been the recipient of a 
presentation from the officials and men at Darnall. 

Mr. H. Sreer, chairman of Steel, Peech & Tozer, 
Limited, has been elected to a seat on the board of 
the Bengal Iron & Steel Company, Limited. Mr. T. 
Jowett, a director of the Bengal Iron & Steel Com- 

any, Limited, has been elected to the board of Steel, 
Peech & Tozer, Limited. 

Src.-Lizut. Eric P. Giover, of the 2/1 West Riding 
Field Company R.E., who has received the Military 
Cross, is the elder son of Mr. and Mrs. A. W. Glover, 
of Riversdale, Pool, near Leeds. He gained his 
engineering experience with the firm of Messrs. M. 
Glover & Company, engineers, of Leeds, which business 
was founded by his grandfather. The Cross has also 
been presented to Sec.-Lieut. (temporary Captain) John 
Malcolm Fisher, of the 1/5 York and Lancaster 
Regiment (T.F.), who, prior to the war, was associated 
with the Owlerton works of Messrs. Brown, Bayley 
for a period of about five years. 

Ar a recent meeting of the Bigmingham Branch of 
the British Foundrymen’s Association reference was 
made to the death of Mr. G. Hailstone. Mr. H. L. 
Reason said that in view of the past services rendered 
to that Branch and the great promise of Mr. Hailstone’s 
career they would all agree that it was a calamity to 
have lost a man of so much ability. At various times 
he had placed valuable papers before them, and for 
some time was Secretary for the Branch. He (Mr. 
Reason) proposed that the present Secretary be in- 
structed to write a letter of condolence to the widow 
expressing the sympathy of the Birmingham Branch 
in her bereavement. The President and Mr. R. 
Buchanan supported the motion, which was 
unanimously carried. 

Tue prize of £10 and a silver medal, offered under 
the Peter Le Neve Foster Trust by the Royal Society 
of Arts, for an essay on “‘ Zinc, its Production and 
Industrial Applications,’”? has been awarded to Mr. 
J. C. Moulden, of Seaton Carew, Co. Durham. Honour- 
able mention has: also been awarded to Mr. Ernest 
Alfred Smith, Deputy Assay Master of the Sheffield 
Assay Office, for his essay. The adjudicators, on | 
whose recommendation the award was made, reported 
that the two essays above mentioned were distinctly 
superior to the others, several of which, nevertheless, 
were of interest and value. An essay by Mr. Ramji 
Das Vaishya, of Gwalior, Central India, contained 
a good deal of information with regard to the produc- 
tion and utilisation of the metal in the East Indies. 
The prize essay will be read in abstract at one of the 
meetings of the society after Easter. 
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High Pressure Fans 


Are made in a large number 
of sizes from 10 in. diameter 
upwards. 


Bulletins 2000 F. and 2028 F. 


10 H.P. Fan and Motor. 


Some Points. worth noting. 


Owing to few wearing parts, the Fans are not liable to break down. The mechanical 
efficiency is high and remains so. The pressure is steady and the volume even and 
free from pulsations. 


Davidson & Co., Ltd., 


Sirocco Works, 
BELFAST. 


ADMIRALTY DOCKYARDS. 


The following, selected from numerous letters, are eminent testimony as to the 
quality of our celebrated ‘'A.A.A.” Coppee Foundry Coke, carefully selected and 
despatched in sheeted wagons. 

From PECKETT & SONS, Bristol. 

Bristol, October 25th, Igor. 


We have been using your Selected Foundry Coke for some considerable time. 
We have pleasure in stating that we are very pleased with it, as we find we get sounder and cleaner 
castings, more free from blowholes and other defects, than we formerly did. 
From BOW, McLACHLAN & CO., LTD. (Paisley Foundry), Paisley, Glasgow) 
Paisley, 12th March, 1909. 
We have yours of 4th inst., and in reply have pleasure in stating that we have been using your Foundry 
Coke for several years for special purposes with highly satisfactory results. 


Celtic Collieries, Ltd., Cardiff. 


Telegraph: “ OUTPUT, CARDIFF.” Telephone : 4640 & 4641. 
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New Companies. 


United British Wolfram Company, Limited.—Capital 
£1,000 in £1 shares. Registered office: 34, King 
Street, Cheapside. 

Camden Metal Works, Limited.—Capital £10,000 in 
£1 shares. Registered office: 11, aterloo Place, 
Regent Street, S.W. 

Nottingham Engineering Company, Limited.—Capital 
£2,000 in £1 shares. The first directors are F. B. John- 
son, J. King, and G. Fisher. 

Colonial Engineering Agency, 
£2,000 in £1 shares (300 founders). 
are P. Griffith and A. E. Brown. 

Edward Page & Sons, West Bromwich, Limited. — 
Capital £30,000 in £1 shares, to carry on the business 
of ironmasters, &c. Registered office: Roway Iron 
Works, West Bromwich. 

James, Talbot & Davison — Limited.—Capital 
£12,000 in £1 shares (6,000 7 per cent. cumulative 


Limited.—Capital 
The first directors 


preference), to take over the business of engineers 
carried on by James, Talbot & Davison, Limited, at 
Horn Hill, Lowestoft. 


Charles Bruce & Company, Limited.—Capital £15,000 
in £1 shares, to carry on the business of ironfounders, 
mechanical and marine engineers, etc. Secretary (pro 
tem.): J. H. Morton. Registered office: Pinners Hall, 
Old Broad Street, E.C. 


Applications for Patents. 


Chandler, D. Industrial gas pernem, and furnaces wherein 
same can be used. 685. 

Dear, C. Manufactuce of steel. 531, 532, 533. Jan. 12. 
Forgham, R. G. (trading as “Townsend, A A. P.). Furnaces 
eated by oil fuel for melting metals. 495. Jan. 12. 
Miris Steel Co. Manufacture of steel. 531, 532, 533. 


Jan. 12. 
nt. +. & Tozer. Manufacture of metal ingots. 497. 
an. 12. 


Townsend, 4.» ae heated by oil fuel for melting 
. Jan. 

. Furnaces heated by oil fuel for melting metals. 
495. Jan. 12. 


Homersham, T. H. C. Manufacture of hollow steel or cast- 


iron ingots or blanks. 977. Jan 
James, oe. Moulds for casting iron and steel ingots. 888. 
an. 
Santen, W. and extraction of dust and iron 
rings, 765. Jai 


&c. n 
Talbot, B Moulds for casting iroa and " steel ingots. 888. 


Denghediy, J. Working blast furnaces. 1285. Jan. 27. 
Holl, I. Furnaces, &c. 1072 Jan. 24. 

Moorhouse, J. Welding cast ‘steel. 1140. Jan. +. 
Sharp, W. Mould for casting metals, &c. 1238. 22. 
Bedford, R. A. Manufacturs of hollow metal Hon mg 1717. 


Feb. 4. 
Craig, R. A. Moons for ascertaining hardness of metals, &c. 
i H. Means for ascertaining hardness 


Moore 
of metals, &. 1473. Jan. 31. 
Armstrong, Whitworth, & Co., G. Production of 


ingots and castings. 1810. 


CHEAP, ACCURATE CASTINGS? 


ARE YOU INTERESTED IN THE PRODUCTION OF 


We Specialise in : 
MOULDING MA- 
CHINES, PATTERN 
PLATES, MOULD- 
| ING BOXES, SNAP 
| FLASKS. etc. 


Telegrams: “ADAPTABLE.” ’Phone: 


1966 Mid, 


F.ROWLANDS: 


TITANIUM ALLOY COMPANY. 


SHEFFIELD. 


ritish & European Agents for: 


U.S.A. 


DELIVERIES 


FROM 
STOCK. 


1ROW CASTINGS. 

“FOUNDRY GRADE.” 
STEEL CASTINGS. 
GRADE." 


ADAPTABLE “MOULDING MACHINE CO., Stanhope St., BIRMINGHAM 


4 
| 
q 
. 
For Sound Steelana! Casti 
\ 
q 


THE FOUNDXY TRADE JOURNAL. , 


221 


Established 1863. 


Near 
heffield. 


_ Phenix Works, Penistone, 


Manufacturers or all 


FOUNDRY EQUIPMENTS 


| GOMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & COAL DUST 


Ladies, Cupolas, Fire Bricks, Gannister, Stone Flax, Loam and Sand Mills, 
Casting Cleaners, Studs, Chaplets, Pipe Nail<«, Sprig«, Brushes, Wire Brushes, 
Core Ropes, Bellows, Buckets, Spades, Forks, Riddles, Sieves, Barrows, Etc. 


wich 
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These Machiués are invaluable for a Foundry, doing a larger amount of work ofa 
labour, 


superior quality, in a much shorter time than can be done by hand, without skilled 


The following testimonial explains itself :— 


Sits,—We have been usin 
large Ingot Moulds, 


g your best Blacking for a large number of years, and always use it on our 
which, as you know, we have made up to 85 tons in weight. . ‘ 
Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING CO., LD. 


JAS. DURRANS SONS. 


Improved Foundry Rattler or Fettling Drum. 
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MONTHLY PRICE LIST. 


The undermentioned prices, unless otherwise speci fied, are those obtaining at the commencement of 


the current month. 


Pig-iron. Ferro-Alloys. Scrap Iron and Steel. 
s. d. s. d. 
92 6 Ferro chrome : 4/6% carbon. Basis Steel scrap, heavy melting .. 97 6tol00 0 
rs No. 4 foundry 91 6 60%, scale 10s. per unit. Per ton 35 0 0 Ion soran enst(capola metal) 75 0 77 6 
w No 4 forge 89 6 Ferro-chrome : 6/8% carbon. Basis 
oe ee erro-chrome carbon. Basis steel oe 
East'Coast hematite, mixed Nos. .. 140 0 60% scale, 108. per unit. Per ton 28 0 0 
Cleveland warrants .Buyers 91 6 Ferro-chrome : pecially refined, Heavy cast 80 0 
= for ranteed maximum 2% carbon, 
and as r 8 Cleveland iron are for G.M.B. roken to small pieces for use in - 
brands. The warrant quotations are the sellers best quality crucible steels. Basis Non-Ferrous Scrap. 
cash prices. , Scale 32s. per unit. Per ton 86 0 0 London merchants quote the following prices 
Senceae :33/40% Va., perlb. for scrap metal, delivered London, and subject 
Scotland. of eon 45 / 014 0 to market fluctuations :— 
‘erro-silicon : 4 . Joseph. 
erro- , per ic 
Warrants, ditto 97 carbonless .. 9 | Hy. Selected Scrap Brass 76 0 0 
: Mo. Hy. Tinned Copper Wire --105 0 0 
| P ti 16 10 0 | Remelted ingot Lead 80s under 
erro-phosphorus : er -mc. ngo' under 
Gartsherrie No.j1..130 0 No. 3..122 6 
Xo. 1: 0 No. 80% 0 English Lead price on date of order. 
ummer 0.1. 0. 3.. 
Langloan No. 1..130 0 No. 3..125 0 F.o.b. Liverpool. Stocks. 
Glyde, No. 1.125 0 No 8..120 0 
e 0. 3.. + or 
on 0. .30. since 5 
Shotts No. 1..130 0 No. 3..122 6 
(All delive: lasgow. Connal’: 
GlengarnockNo. 1.125 0 No. 3..120 0 | Pipes 24 in. Scotch 1,000 No change 
(Deliverable alongside Ardrossan.) Ditto other makes — No change. 
Dalmellington No.1122 0 No. 3..120 0 » 10 to16 in. pi jens Connal’s at Middles- 
gton No. 1..122. 6 No. 3..120 6 bro 59,128 - 69,748 
on = Floor plates (open sand) 
a.s. Grangemouth.) Ww hema‘ 1,381 - 1,47 
Beotch hematite, Lot steclworks 187 6 (AS work.) 
, Europe and 
d. 8. d. loat — 
Lancashire No. 8 foundry tot. — — Wom Tin, London; “Holland, 
Lincolnshire No.8 foundry... — 93 8 U.S.A. and afloat 
Derbyshire No. Sfoundry | Stendard,Cesh.. ..11510 6116 0 6 
| — wy 3 foundry 6 8 Three months .. ..118 0 O Nominal Coke. 
«(All delivered equal Manchester.) EE Middlesbrough, 
Scotch | Glengarnock 130 0 Best selected 128 0 0130 0 0 Gas Coke 29 
No. 3 Eglington Foundry Coke 46 0 
Standard, Cash .. 99 0 019910 0 
(Delivered Manchester Docks.) Three months iss 288 Newcastle-on-Tyne. 
nglish Ingots .. .0.b. Dunston 
North-West of England. Bars ee --203 0 0204 0 0 Founpry CoxE— da. 4. 
Hematite warrants neicesh.. — 115 Spelter. Stella Garesfield 45 0 
The Midlands. Hard. 1.70 0 0 75 0 Newcastle gas . 0 
& British . ..108 0 0105 0 0 
Part Mine forge .. 90 0 91 0 Lead. Smt eS er 
Stat, { Best AN! Mine =: 8? Soft Foreign .. .. — 35 00 | 8 Foundry Coke .. 60 0 to65 0 
English .. — 35 17 6 ‘oundry Coke 6 to57 6 
Strong forge, about 1s. less than grey forge ; 4 0 to50 0 
Mottled and White, about 2s. less than forge ; Antimony " 
Foundry No. 8, 3s. to 6s. above forge; No.1 Regulus = % 0 0 
and No. 2, from 1s. 6d. to 28. above No. 3; zy. . bm Furnace Coke (washed) — 2 0 
86 0 88 0 Al um. 
—~ Virgin Metal 98 /99% Birmingham. 
perton 155 0 0 200 0 0 | Foundry Coke 
Nottinghamshire foundry 98 0 28 0 
re Glasgow. 
(Delivered South Staffordshire Works, net cash Mickel. , 
monthly.) In cubes, 98 00% purity Perton 220 0 0 Cote 4 
“Tungsten Metal Powder. Gas Coke + - 
$0 London. 
Basle - 96 /98% parity London Stations, 
0. ry ee 0 ae 
(0. 4 foundry “Cobalt Metal. Birmingham 
F.o.t. Makers’ Works, 97% purity ..perlb. .. 0 8 0 
South Wales. 76 | ‘Stations. in truck be 
5 lb. bottle 1613 9 Ditto. asd Birmingham 
Welsh Hematite .. -. 150 0 Nom. * Net, Delivered ‘Sheffield Works. 
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SITUATIONS VACANT AND WANTED. DAT TERN SHOP — 
FOUNDRY FOREMAN, disengaged, used to all SUPPLIES. 


classes of work, light and heavy; green sand, 
dry sand ; fair knowledge of loam ; experience in non- 
ferrous metals; age 42.—Write, Box 602, Offices of 


Foundry Trade Journal, 165, Strand, W.C. Regus J. BURN & Co., 195 
am. 


Henshaw Road, Small Heath, BIRMINGHAM. 


oo 


Lette a thoroughly experienced and qualified 
MAN tto take charge of the working of gas 
producers at a large Steelworks. Must also have com- 
raver knowledge of gas analysis, and be well used to 
andling workmen. Reply stating age, qualifications, and 
remuneration required to Box 820, Offices of Foundry Trade 
Journal, 165, Strand, London. 


| 


FOR SALE AND WANTED. 


| Bagg ot 500 kilogrammes (1,100 ibs.) offered Is it a question 


FOR SALE by Swedish exporters, Reply in the 
first instance to A.M.H, (B/580/ 6), c/o Swedish Chamber 


of Commerce, 5, Lloyd’s Avenue, London, E.C. | | of scrapping that 
‘OR SALE.—24-in. Invincible Sand Mixer, capacity | | faulty casting 


3 tons per hour, for grinding, mixing and screening 


foundry sands, at lowest cost per ton.—Apply, aL. or risking a dis- 
HALL, 26, Paradise Square, Sheffield. 
satisfied Customer ? 


COMPLETE TROPENAS STEEL PLANT FOR You can avoid having to make decisions 
SALE. of that sort by installing a system of 


OMPLETE TROPENAS STEEL PRODUCING i light which is highly penetrative with- 
PLANT, consisting of Cupola capable of melting out glare, and which will enable the 
10 with workman to detect the smallest blemish 
ing, and steam-driven its ower ; -ton Con- in th i 
‘verters with electric tilting gear, and very fine Steam et ee 
Twin Cylinder Air-blowing Engine; Lancashire 
Boiler, by Galloway, Limited, Manchester, 30 ft. by : Write to us for full details and information, 
8 ft., 160 lbs. working pressure, with Gauges, Pi : 
and Mountings; also 4 3-ton and 2 9-ton Lip Pourin 
Ladles. The plant is now in operation, and is offer A | : 
for delivery in, approximately, six months. It is 
capable of producing 25 toris of steel per 10-hour day, Weeks 
and is suitable for making castings up to 10 tons in ; 80, York Road, Kings Cross, N. 
weight.—For further particulars, a nl to No. 596, 
Offices of Foundry Trade Journal, 165. Strand, W.C. 


cao 


THE PORTWAY 


PORTABLE CORE OVENS 


For Gas or Fuel. 
TESTIMONIAL. 


From The Braintree Castings Co., 
Chapel Hill Foundries, Braintree, Essex. 


Gentlemen, 
We are very pleased with the Core Oven we recently purchased from you. We find it dries the 
core: quickly without burning them, It is very handy and economical to u-e and, is altogether superior to 
other ovens of this type we have’in use. rata 
Will you please quote us your best price for four more like it, 
Yours faithtully, 
For The Brainttee Castings Co., 
(Signed) W. B. LAKE, Director. 


maiers: PORTWAY & SON, ov' HALSTEAD, ESSEX. 
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LUMBAGO—CRUCIBLES. 


William OLSEN, 
Cogan Street, HULL. 


FOUNDRY MATERIALS 
AND REQUISITES. 


Largest Stock of Straw and Wood a These Ladles are manufa 
Fibre CORE ROPINGS. cach. trom ‘pate 


i withont weld or rivet. They 
GLUTRIN—CORE GUM. 


T. E. MANSERGH. 
EVERY DESCRIPTION OF | 
MOULDERS’ 
PATENT WOOD, MINERAL AND 


COAL DUST BLACKINGS 
MANUFACTURED. 
Wheathill 


Parting Powder. 
USA 9109 


GAN ALSO BE MADE IN ALUMINIUM. 


WHITTAKER S IMPROVED MOULDING MACHINE 


By which Wheels or Pulleys of any description or size 
from 3 inches to upwards of 20 ft. dlameter can be made, 


THE MOST COMPLETE AND EFFICIENT 
MACHINE HITHERTO INTRODUCED TO 
ENGINEERS. 


All Machines warranted to Mould with the greatest accuracy and precision. 


GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double Helical 
Teeth Supplied to Consumers. 


ROPE & BELT PULLEYS. 


WM. WHITTAKER SONS, 
SUN IRON WORKS, OLDHAM. 


MCNEIL’S 
ana 
ket, 
~ Ladies to contain <6 Ib. of metal 
un only weigh about 7 Ib. each = 
They are made of all capacities 
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to Advertisers. 


Addresses, Telegraphic Addresses, and Telephone Numbers. 


id 


Tilghman’s Patent Sand Blast Co., Lad. 


Thwaites Bros 
Universal Machinery Corporation, Lta. 
Walker, I. & I. 
Walco, Ltd. .. 

Westinghouse Cooper Hewitt Co., Lta. 
Whittaker, W. & Sons, Ltd. 
Wilkinson, Thos. & Co. Ltda. ; 9 


.| Broadheath, nr. Manchester... 
Bradford 

.| 326, Old Street, London, E.C. .. 

.| Rotherham 


53, Newton Street, Birmingham 
80, York Road, King’ 8 
Oldham . 


.-| Thwaites, Bradford 
-| Toolcraft, London ns 


waleo, Birmingham 
‘'|Whittakers Engi 


Tilghmans, 


ineers, Oldham 


-.| 14 
.| 3456 & 3460 Brdf’d 
.| 3763 London Wall 


.| Central 3305 


PAGE. NAME, ADDRESS, TELEGRAPHIC ADDRESS. TELEPHONE NO, 
279 Adaptable Moul Machine Co. .. .| Stanhope Street, Birmingham | 4 .| ** Adaptable ” ie re .-| 1966 Mid. 
228 Alldays & Onions, Ltd. . Birmingham .| Alldays, Birmingham x Victoria 
235 Anglo-Mexican ‘Products Co., Ltd. FinsburyCourt, ;Finsbury Pavemeut, E.C, Mexproduct, Ave, London City 2704 
C. iti, | Bradley, T. & I. ‘Sons, ita.” Darlasto o --| Bradley, Darlaston . 
234 Britannia Foundry Co. Coventry Stoves, Coventry . 251 
230 British Binderit Co., Ltd. on ..| Wharf d, Wandsworth, S.W. ..| Bindercomp, Wands., Sanaa’, 994 Putney 
C. ii. British Thermit, Co., Ltd. wi ..| 49 & 51 The Albany, Liverpool. .. ..| Thermital, Liverpool he ..| 1680 Central 
237 Broadbent, T. & Sons ae .| Huddersfield Se ..| Broadbent .. . ..| 1581 (4 lines) 
C, iv. Buckley & Taylor, Ltd. é . | Castle Iron Works, Oldham bs ..| Engines, Oldham . ..| Oldham No, 8 
279 Burn, J. & Co. | Small Heath, Birmingham ..| “ Requisites,”’ Birmingham .| 187 Victoria 
C. ii Cumming, William & Co., Ltd. .| Maryhill, Giasgow .. .. ..| Prudence, Glasgow P.O.M, 25 
275 Davidson & Co., Ltd. + a ..| Belfast ., % ..| Sirocco, Belfast ..| 4341 Belfast 
227 | Davies, T. & Son .. °:| West Gorton, Manchester... ..| Tuyere, Manchester ..| 70 Openshaw 
277 , Jas. & Sons ..| Penistone, nr. Sheffield ., Ae ..| Durrans, Penistone ° _ 
238,273 | Evans; J.&Co. .. Manchester .. = ..| Ladles, Manchester 2297 
234 Everitt & Co. ee aa .| 40, Chapel Street, Liverpool  .. ..| Persistent, Liverpool . = Central (3 
‘ines) 
234 | Fyfe, J. R., & Co. .. 2 .| Shipley, Yorks od: wea Cae Brick, Shipley .| 59 Shipley 
Glasgow Patent Moulders Blacking Co. ..| 26, Fleming St., Port Dundas, Giasgow Moulders, Glasgow * ~ 
226 Goldendale Iron Co., Ltd, “ ee oa Tunstall, toke-on- Goldendale, Tunstall, Staffs .. _ 
236 Gray, Thomas E. & Co. a Liscoln’ Inn Fields, “Kingsway, Papplewick, Holb, London .| 1946 Holb. 
ndon 
234 Hall, John & Co. Geapteeth ~~ ..| Fire Clay Works, Stourbridge - ..| Hall, Stourbri .| 55 Stourbridge 
233 | Hedley Moorwood & Co., ‘| 21, Church Street, seam .| Morod, Sheffiel ..| 4318 
Hislop, &G... ‘| Paisley... Gas, Paisley .. .| 331 Paisley 
230 James & ta... , Farringdon London .| James Keith, London .. ..| 6194 H’Ib’rn (4 lines) 
237 | King Bros. (Stourbridge), Ltd.. Stourbridge .. .. . King Bros., Stourbridge 
225 Lowood, & Co., Lta. .| Deepear, nr. Sheffield ..| Lowood, nr. Sheffield .. ..| 18 Stocksbridge 
280 | Man » Te .| Wheathill Charcoal 
Marsh “& Co. ..| Leeds Speciality, Leeds .. .. @..| 1909 Leeds 
Metalline Cement Co. ‘| 112, Bath Street, Glasgow **| Adhesive, Glasgow -.  «e| 201¥2 Douglas 
28c | McNeil, Chas. ‘| Kinning Park, McNeil, 
Muir, John & Son.. on ow .| Beith, &. B. pe + | Muir, Beith . ere ..| Nat. No. 37 
229 Naish & Croft ..| 150, Alma Street, 
280 | Olsen, William .... we .| Cogan Street, Hull .. .| Wm. Olsen, Hull .. .| Nat. 1964 
C. iii. Phillips, J. W.&C. J. .. .| 23, lege Hill, E. ..| Colloquial, London .| 10112 Central 
Portway, .. Hals ..| Portway, Halstead .| 10 Halstead 
275 Rowlands, T. & Co., Ltd, ae ve ..| North Church Street, Sheffield .. .| “ Titanicum,” Sheffield .. ..| Central 4994 
Samuelson & Co., Ltd. .. a ..| Banbury .. ..| Samuelson, Banbury a .| 17 Banbury 
237 Sankey, & Sons, Ita, be ..| Hadley, Salop ..| Sankey, Hadley .. 
229 Stewart, D. & Co., Ltd... ..| London Iron Works, “Glasgow ..| Stewart, Glasgow .. 71 
3243 n (N. 
230 | Spermolin Coré Co.. ..| Spermolin, Halifax .. Halifax 
232 
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Williams,.J. (Birmingham Sand), Ltd. 


Middlesbrough 
Birmingham eo 


Blacking, Middlesbro’ .. 


419 


GANISTER, CUPOLA 


FIRE CLAY. 
Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 


BLOCKS, 


FIRE BRICKS, 


STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR nr. 4 


Telegrams: “LOWOOD, DEEPCAR.” 
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CYLINDER IRON. 
IRON CO., 


STOKE-ON-TRENT, 


NOTE THE FOLLOWING POINTS— 


1. Dense with close grey fracture. 


2. Melts hot and exceedingly fluid and will fill every 
corner of your Mould. 
3. Easy to Machine. 


Absolutely sound. 


WE MAKE A SPECIAL QUALITY FOR 


MOTOR CYLINDERS. 


Contractors to the Admiralty, Principal Railway Companies and 
Engineers at Home ard Abroad. 


Seung Agents: WESTOBY & RAWSTRON, 
224, Corn Exchange Buildings, Hanging Ditch, MANCHESTER. 
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FOUNDRY 
CUPOLAS, 
LADLES, 


And the . 


OSBORN’S PATENT CUPOLA 


Are the Specialities of 


DAVIES 


RAILWAY WORKS, WEST CORTON, MANCHESTER. 


ON ADMIRALTY LIST. 


Telegrams—* TUYERE, MANCHESTER.” Nat. Telephone—No. 70, OPENSHAW. 


London Agents: MURPHY, STEDMAN & CO., Ltd., 180, Gray’s Inn Road, London, W.C. 
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[ 
ALLDAYS “EMPIRE” 
BURNER OUTFIT 


FOR OIL FUEL 


is extremely useful for 
Mould Drying, Cupola 
Lighting, and for a 


variety of heating pur-. 
poses in the Foundry, 
and a very intense heat 


can be obtained in a few 


Pattern No. 07 for Crude or Creosote Oil. 
FOR COMPRESSED AIR. minutes if so desired. 


We are Makers of :— 


MELTING FURNACES 


——IL, GAS, COAL OR COKE FIRED,» 


CRUCIBLE TILTING TYPE, 
CRUCIBLE STATIONARY TYPE, 
OPEN HEARTH TYPE, 

LIFT OUT TYPE, 

ROLLING FURNACES, etc. 
“CLIMAX” ROOTS BLOWERS, 


“EMPIRE” POSITIVE PRESSURE 
BLOWERS, 
Pattern No. O8 


“DUPLEX” BLOWING FANS, etc. FOR USE WITH PARAFFIN. 


ALLDAYS & ONIONS inane Co., Ltd., 


DEPARTMENT “B” BIRMINGHAM, 


—— AND AT — =: 


58, HOLBORN VIADUCT, LONDON, E.C. 


bd 
a 
= 
4 y F 
Gs RAR, 
Vi 
<2 
| 


3 THE FOUNDRY TRADE JOURNAL. 229 


ANALYSES _. JOHN WILLIAMS 

MECHANICAL TESTS (BIRMINGHAM SAND), Ltd.. 
z and MICROGRAPHS — ICKNIELD SQUARE WHARF, BIRMINGHAM: _ 
2 3 ESTABLISHED OVER A CENTURY. 
IN FOUNDRY WORK. = SUPPLY 
= Chemists. = To the Requirements of all Users. 
= NAISH & CROFT, H Also ROLL SAND of all d:g:riptions ready for use. 


ALL IRON AND STEEL FOUNDRIES 


SHOULD BE EQUIPPED WITH 


STEWART WHEEL MOULDING 
MACHINES. 


Complete 
Satisfaction 


Guaranteed 


Standard Wheel Moulding Machine. 
No Loose Parts Liable to be Lost. 
| ACCURATE. PORTABLE. CHEAP. 


WRITE FOR PRICE AND PARTICULARS TO 


DUNGAN STEWART & cO.,LTD., 


LONDON ROAD IRONWORKS, GLASGOW. ee 


WE SUPPLY THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS 


é OF ALL KINDS 
COAL DUST, CHARCOAL, PLUMBACO and BLACK-LEAD CORE CUMS and all Foundry Requisites, and have 
done so since 1831. 


I, & WALKER, eFrFincuam ROTHERHAM. 


Our Specialite is Studying Special Requirements. 
KINDLY HAND US YOUR ENQUIRIES. 
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ALL BRITISH MADE 
FOR USE IN THE FOUNDRY. 
THE BRITISH BINDERIT Co., Ltd., 


is entirely BRITISH. 
THE BRITISH BINDERIT CO. SPECIALISE IN THOSE REQUISITES WHICH 
ARE ABSOLUTELY NECESSARY FOR SUCCESSFUL CASTINGS PRODUCTION 


“BINDERIT” is the sand binder of proved reliability and is the most 


economical and efficient sand binder extant. 


“BINDERIT ” supersedes all oil, oil compounds, gums or starches, and 
excels all other water soluble binders for cohesion and porosity. 


“ BINDERIT ” is supplied in lump or liquid form, also as a powered core 
compound. 


“BINDERIT” readily dissolves in cold water. 
“ BINDERIT™” can be used with every kind or variety of ‘sand and is 
used for sand mixes for steel, iron or non-ferrous castings. 


“ BINDERIT ” reduces fettling charges to the minimum. and practically 
eliminates the uses of wires or irons. 


“BINDERIT” Silica or black-washes are of unrivalled excellence and 


superior to all others. 


FOR FULL PARTICULARS AND PRICES APPLY TO— 


THE BRITISH BINDERIT Co., Ltd., Zoo aN 


Telegrams: 
BINDERIT WORKS, * BINDERCOMP, WANDS., LONDON.” 
WHARF ROAD, 


WANDSWORTH, S.W. Telephone: 994 PUTNEY. 
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KEITH-BLACKMAN 
High Pressure Fans. 


Unequalled for heavy and con- 
tinuous work. 


Arranged for Belt or Electric-drive. 
Extensively used for blowing 
Cupolas, Furnaces, 
Smithy Fires, etc. 


James Keith & Blackman 


Co. > Ltd., 


27, Farringdon Avenue, LONDON. 


THE ORIGINAL AND BEST CORE COMPOUND. 


(Registered Trade Mark.) 


The Spermolin Core Company, Halifax. © ==. 
JOHN SMITH & SONS, Old Hall Court, Newcastle-on-Tyne. 


Telegrams—‘‘ SPERMOLIN, HALIFAX.” Telephone—397 Halifax 
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FOUNDRY 
PLANT. 


‘“‘Rapid”’ Cupolas 
WITH OR WITHOUT RECEIVERS 
OR DROP BOTTOMS. 


Roots’ Blowers 


FOR ENGINE, BELT, OR 
ELECTRIC DRIVING. 


STEAM HAMMERS. 
FORGE PLANT. 
RooTrs BLOWERs, 


“RaPip” CUPOLAS, 
FOUNDRY PLANT. 
CENTRIFUGAL PUMPS, 


AND FANS. 
HIGH SPEED ENGINES 
FORCED LUBRICATION T WA T ES ROS.. 


A SPECIALITY 
BRADFORD’ PA 
TH DFO TENT Ltd., 


BoiLer FEED Pump 


LADLES, HOISTS, 
PLATFORMS, 
JIB CRANES, Etc. 


London Office — 
96 & 98, Leadenhall Street, E.C. 
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“FOUNDRITE.” 
“ FOUNDRYMEN have been seeking this material for years.” 


Supplied only in 40 gallon Casks. No bulk broken. 
FOUNDRITE is another German speciality superseded and improved. 
FOUNDRITE is the binding material for moulding sand and cores. 


FOUNDRITE SUPERSEDES and makes unnecessary all classes of CORE GUM, 
LINSEED OIL and all other BINDING material. 


FOUNDRITE will renew old and burned sand, making it usable over and over again. 


FOUNDRITE makes CORES unbreakable and the use of core irons unnecessary. 
FOUNDRITE leaves CORES perfectly porous and does not shrink. 


FOUNDRITE has been ‘“‘found right” for all Sand binding in the Foundry for 
all purposes. 


FOUNDRITE is supplied in LIQUID form ready for use. Dilute with Water. 


The porosity of the core is perfect, ang cores so made do not 
shrink. 


No blowing, cracking, crumbling, honeycombing, or loss of 
strength can take place. 


COST OF USING “ FOUNDRITE.” 
For ordinary work the price is about One Penny per gallon. 


FOUNDRITE is used in all important Foundries in Great Britain 
and the Continent. 


FOUNDRITE SAVES MONEY. 
FOUNDRITE PREVENTS WASTERS. _. 


Telegraphic Address—“‘ MOROD, SHEFFIELD.” Telephone 4318, 


HEDLEY MOORWOOD & Co., Lid., 


21, Church Street, SHEFFIELD. 
FOUNDRY EXPERTS. 
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CUPOLA BRICKS HALL 


FOR LINING STOURBRIDGE, ENGLAND. 


ORDINARY AND PATENT 


CU POLA F U R N AC E Ss. Manofacturers of 
FIRE BRICKS, BLAST 


JOHN R. FYFE & Co.,| | FURNACE BRICKS AND 
SHIPLEY, Yorks. | CUPOLA BRICKS. 


FERRO-VANADIUM. « *« * * * FERRO-TITANIUM. 
SILICO-MANGANESE: % and 1%, 2 %, 3 %, Carbon Maximum, 
FERRO-SILICON containing 25 50 0%, 75 Silicon. 

FERRO-CHROME 68/70 & cr. & 1% up to 8/10 % Carbon Maximum. 


ALUMINIUM 98:99 & Purity. In Notched Bars and Half Round Sticks and Granular. 
WE SUPPLY ALL CLASSES OF MINERALS, METALS AND METALLIC ALLOYS. 


EVERITT & CO., 40 CHAPEL ST. LIVERPOOL. 


Telegrams: “PERSISTENT.” Telephone No. 1134 ( lines). 


BRITANNIA”® 
“JAR RAM MOULDING 


(Daimler and Wardlies Patent), 
fitted with 


SELF-CONTAINED 
LIFTING APPARATUS 


BRITANNIA FOUNDRY CO., 


Coventry. 
London Agents: MURPHY, STEDMAN & CO., 180, GRAY’S INN ROAD, W.C. 
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The use of Mexican Fuel Oil for industrial 
furnaces secures:—Increased Output—Saving 
in Time and Labour—Less Wastage of Metal 
—Higher Temperatures—Greater Control. 


Anglo-Mexican Petroleum Produets Co.. 


FINSBURY COURT, LONDON, E.C. 


Write for illustrated booklet: “ Heavy i. 


Oil Installations for Industrial Furnaces.” 


(PATENTED). 


‘*BRABY’S BALANCED BARROW.”’ 


The Handiest and Cheapest Barrow in the market. Specially designed for coal, dross, ashes, etc. Its capacity is: 
25 per cent. greater than the ordinary style, yet it can be wheeled with half the labour, and can be emptied much more 
quickly. It is a perfectly balanced barrow, and a full load can be easily wheeled by a boy. 


NOTE,—This Barrow can be taken right up to mouth of furnace and the ashes drawn into the barrow direct frem the furnace. 


BRABY STEEL 


SHEETS and PLATES up to 15 FEET LONG. 
RANGE OF GAUGES 8 to 30 W.G. 
RANGE OF WIDTHS 12 to 60 in. 


BRABY insprove STEEL 


BARROWS, BOGIES, TRUCKS, 
GUTTERS, PIPES, &c. 


BRABY wt STEEL 
BRABY STEEL 


SASHES, CASEMENTS, and 
PUTTYLESS ROOFLIGHTS. 


BRABY STEEL 


SHEETS: “EMPRESS” and “SUN” BRANDS 


ERICK BRABY & Co L d Eclipse Iron and Galvanising Works and Steel Sheet 
FRED *9 t *°9 Rolling Mills, Petershill Road, GLASGOW. 
Show Rooms and Aluminium Warehouse, 124, St. Vincent Street, Glasgow. 
Rustless Iron, Galvanising and Copper Works, FALKIRK, 
Also at London, tford, Liverpool, Bristol, Belfast, and Dublin. CONTRACTORS to BRITISH and FOREIGN 
GOVERNMENTS. Tetegrams—Braby, Glasgow.” 
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3 & 4, LINCOLN’S INN FIELDS 
KINGSWAY, LONDON, W.C. 


Telegrams—‘‘ Papplewick, Holborn, 


London.” 
Telephone—Holborn 1946. ° 


LOWEST PRICES FOR— 


Best Washed Welsh Foundry Coke. 
Best Durham Foundry Coke. 
Special Brass Foundry Coke. 
Best Quality Ground Ganister. 
Nottinghamshire Red Sands. 
Rolled Sand & Facing Loam. g Lancashire 
Puré Plambage Foundry Coke. 
Best Yorkshire Steel 
Smith’s 
Derbyshire Foundry Coke. 
Worcestershire Red Sands 


Superfine French and Belgian Sands. 
(unequalled for Brass and Aluminium). 


Coal Dust. 
Anthracite, Steam and House Coal. 
Smokeless Welsh Steam Wagon Coal. 


COMPLETE, PATTERN SHOP PLANT. 


1265 Universal 
Wood Workers’ in 
actual operation. 


500 of this num- 
ber built and sold in 
one year. 


Made in 7 different 
sizes and for any 
Particular purpose. 


LINE OF 
OOD> WORKING 

MACHINERY KEPT IN 

STOCK FOR IMMEDI. 
ATE DELIVERY. 


Sole British, Colonial 
and Foreign Selling — 
Agents — 


COST, LESS POWER, aaa: ROOM—AND BETTER RESULTS, 


Famous Uni- 
versal Wood Worker, 
when equipped | with 
all ibi 
ments, stands com- 

plete asa band saw, 
jointer, saw table, 
singte spindie 
shaper, two-spindie 
borer, mortiser, 
tenoner, rim borer, 
felloe rounder, wheel 
equaliser, disc 
sander, drum 
sander, panel faiser 
and knife grinder. 


The Famous Universal Wood Worker. 


UNIVERSAL MACHINERY CORPN. LTO.. LONDON, E.C. 
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BROADBENT SONS, Ltd. 


| CENTRAL IRONWORKS, HUDDERSFIELD. 
| TRY A 


BROADBENT 


YOUR FOUNDRY 


AND SAVE 


TIME, LABOUR EXPENSE. 


Tels: Broadbent, Huddersfield. London Office, Suffolk House, 
Tele: 1581 (4 lines). Laurence Pountney Fy E.C, 


IRON AND STEEL FOUNDRY REQUISITES. 


During this war time we have had substantial evidence of the superiority of our 


“CARLTON” PATENT BLACKING 


“FINE AS FLOUR’’ 


from all sections of the Iron Foundry Trade. We have had entirely unsolicited orders from firms in various 
parts of the Country who have been recommended to try our Blacking by workmen and friendly Iron Founders. 
It has even been recommended in the Trenches in Flanders. 


THOMAS WILKINSON & CO., LTD., 


Manufacturers, MIDDLESBROUGH. 


FIRE BRICKS CLAY 


CUPOLA BRICKS. 
Best Quality. 


LESSEES OF DELPH AND TINTERN 
ABBEY BLACK AND WHITE CLAY. 


KING BROTHERS, 


(STOURBRIDGE) Ltd., 
STOURBRIDGE, 


Write for details. 


seph & Sone 
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FOUNDRY LADLES 


OF ALL KINDS AND “FOR ALL PURPOSES. 


From 28 LBS. 10 
30 «TONS. 
ASK FOR PRICE LIST. 


JAMES EVANS 


=| 

=) BLACKFRIARS. 
MANCHESTER. 


TELEGRAMS “ LADLES, MANCHESTER,” 
TELEPHONE 2297 CENTRAL, MANCHESTER. 
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